ニホン コクナイ ノ ナイリク チカクナイ ジシン ニオケル チヒョウ オヨビ センザイ ダンソウ ジシン ノ ジシンドウ トクセイ ト シンゲン トクセイ ニ カンスル キソテキ ケンキュウ by Yoshida, Shohei
  
 

*+

(!++"	
+ "
)&$%' 
 
 
 
 
 
 
 
 
 
 
 
   
# 
 

1.O......................................................................................................................................... 1 
1.1 yz  ^
1.2 yzwv 
1.3 Ao@\HA]Ryz 
1.4 Q:3mWi 
1.5 a[fV 
2.Ao@\HAA:rU ..................................................... 14 
2.1 a{6F 
2.2 GA 
2.3 cWi 
2.4 %#-lP 
2.4.1 %#-lPE 
2.4.2 Abrahamson and Silva (1997)%#-lP 
2.4.3 Chiou and Youngs (2008)%#-lP 
2.4.4 Morikawa and Fujiwara (2013)%#-lP 
2.4.5 %#-lPh 
2.4.6 #DMrUg 
2.5 Ao@\HAA:rUh 
2.6 	 
3.1B7LSnrU ............................................ 46 
3.1 a{6F 
3.2 n\H1B7LZs 
3.3 1B7LrU; 
3.4 Ao@\HAnrU 
3.4.1 %,!k7L 
3.4.2 Ao@\HAKv\H$+'0 0 
3.4.3 Ao@\HATv\H$+'0 0 
3.4.4 nk	%,!7L 
3.5 	 
4. 2016N =x2ArU;n("-f| ..................................... 71 
4.1 a{6F 
4.2 yz^	wv 
4.3 2016N =x2AA:rU 
4.4 ~v,0/Y	
}A	mpE 
4.5 n\H("-; 
4.6 ]R0,/8	h 
4.7 	 
5.Q:tVCSnrU ......................................................... 89 
5.1 a{6F 
5.2 yz^	wv 
5.3 rU;n("-f| 
5.3.1 GA	}AE 
5.3.2 (",/Wi	>V$+'0 0XE 
5.3.3 2011NIxbA_rU;n("- 
5.3.4 2013Ne`x<A_rU;n("- 
5.3.5 2013NjJ4A_rU;n("- 
5.3.6 2014Nx<A_rU;n("- 
5.3.7 2016NqaA9_rU;n("- 
5.4 Sn$+'0 0	]R0,/8h 
5.5 ]Rn("-?0,/8h 
5.6 v,0/YiuQ:&).0*/ 
5.6.1 v,0/Yi 
5.6.2 rU;n("- 
5.6.3 cd	m5	h 
5.7 	 
6.	 ............................................................................................................................... 127 
 
4 
 
 
 
 
 1 
e 1d At 
 
1.1 aclP 
 ƚƮ/ĄˇǺĨ-ĭ@əƗCē"ęǈ*( 1˝995Ō 1Ƨ 17ƚ-ȖȊ"ÀŒȞÛʬĄˇ
Ƅ>A@˞/Ąˇ0˝˖őɎǩŶʶƫCɎ(ȖĴ"ŷā/ȅʭń-ĭ(Ėɯǆ,Ąˇ
ɩĨC˝ʻǺĭȽ-ʹ@ʀːĖˈò"˞ŞɻĄˇ)0 JR˙ã; JMAȫŸ/ɲǮɷʵ
Cñ9(ĕƒ/ŜˇɲǮɷʵŦ>A˝ĕ/Ȧȴɚ-=?ˇǱƕĵ/ȧđʣȱ˛¨1Sekiguchi et 
al., 2002˜;Ėɯǆ,ɩĨȊ"ɭþ˛¨1Ľǹ|ƷĻ 1˝998 /˜ÆƸ,A" ŏ˞Ĉ)Ėɯǆ
,ĄˇǺĨCȊ"ɭþ/ 1&-	]GyN\Gg\GfxUǜ
/ĞăƄ>A@˞A0ˇǱ
ƕĵ/ȧđƌ/ʠɥ-ǜ/ďŉȗŊǪ)˝ȧđƌ¶0ǜ/ʮɫ-=?ʴfxUǜȊŶ
A@ 1˞995ŌÀŒȞÛʬĄˇ0ƝȥǥĺțCȧđʷĜǻ*( Ǧ˝ʋĻ¶*ȫŸń¶/Ėʭńʬ-
ƕĵȧđʠɥ""9˝fxUǜCñ9"ŜĄˇÓĖʭńʬ-ȉĖ,ɩĨC"ɭþ*,%
"˞]GyN\Gg\GfxUǜ0˝ɂā/ 1992Ōv{Y}UĄˇ; 1994Ōc}Uw[TĄˇ)ɷ
ʵA("˛ Somerville et al.,1996 ˜ ā˝Â)01995ŌÀŒȞÛʬĄˇÉ/¨)%" 7˞"˝
ĉș/ƓşŮ-ʇþ"	J[TÒƹ
*ö1A@ȘĄȸʬȊŶǜ*țʤSǜ/ďŉȗŊǪ˛ Ľǹ|
ƷĻ 1˝998 -˜=%( ¿˝ȏķ-ǙȫŸń>ɬħń7)/ʶ20km ŉ˝1km/ˍĈ)Ȁ-ɩĨ
ȉĖ)	ˇǺ/ņ
*ö1A˝ȅă:ôȢA(@ 1˞995ŌÀŒȞÛʬĄˇCñ9(ŀĖĄˇˏ
Ȗ@ƚƮā-(˝Ģũ|Ģ¾-ƥ> @7$'?Cʡɥ@"9-0˝ŀĖĄˇ-ĭ@ĭ
ȽŪɭæǉ)@˞ȅă0ĄĈʻǺɵȑ-ɩĨŲĤ;ǃʞǿ-ĭ@Ąˇơ/ƄÓ/ɳƸ|
ɺª/"9-ŜˇÓǮ,A˝ŀĖĄˇ-ĭ@ɩĨʎǫ/ã?ɍ8ɥBA(@˞Ȁ-ǃʞ
ǿ/½ÐĄˇÓ0ylx 1ĄˇÓ*ylx2ĄˇÓĤɖA˝):ylx 2ĄˇÓ0ĭʄǃʞǿ
/ɸɵ©Ȍƫʸ-ȖȊ@Ȩȃ ĄˇÓ˝7"0ĭʄǃʞǿɎ˕@:/*(ƦĖɉ*ɺ
ªA@ĄˇÓ*ĤɖA ʮ˝ɭǃʞǿ-ĭ(01995ŌÀŒȞÛʬĄˇ/=,ŀĖĄˇ-ɛ
@ŮɞCƨ@ǃʞɸɵ,A(@˞˝ƦĖɉ*A@ĄˇÓCɺª@"9-0˝Ąˇ
Ó/ɭþ)@ˇǱȀŮ ˝ƌɎʋȀŮ R˝H^ďŉȀŮ/3ɭɊ˛ ÿ1.1 C˜ɅőɢɸĤ@Ū
ɭŮ@˞A>/ɭɊ0½ÐĄˇÓ/ƅŉ/Ėı#),ôƫȀŮ-:šˌ˝><@ŰČ
CǠ"˖Ʌő/ŜˇÓǮƪ7A@  ˞
 ˇǱȀŮ0˝ˇǱƕĵ/ɯǆ|ȧđǄŗ|4?/ơʸȗ|ȵʸȗ,ȀŨ)?˝ĄșÂ-ȊŶ
 @ĄˇÓCǖĤ'@ʮɭ,iENX})@˞ƌɎʋȀŮ0ō£ǫɨ|Ɛǫɨ|ɃŮǫɨ)
ɿƝA˝ˇǱƕĵ>ȊŶA"ĄˇÓɲǮǻț/ĄˇĉșĎȒˋ-ʤ@7)/ƌɎʋĀ
ƨ/ȀŮCâƟ(?˝ʕ@Ɏʋ-=%(!/ǜ/ǄȜēÕ@˞RH^ďŉȀŮ0˝ĄˇȖȊ
ĵ˛Vs=3.0km/s˜ Ǣ/Ċȳĵ-ĄˇÓ½Į@*)ĄˇÓďŉA@ȅʄ)˝Ėʭń0ŋʯ
ʬ7"0ȘĄʬ/ǐʏȗʍŚĄș-ǃɀA(@"9ĄșďŉȀŮ/šˌCĕĖ-ä@˞A
>ǃŶɭɊCʌ7"~ʟ/ŜˇÓǮźǛĄˇʁƺȦȴƇʠƮʬ/	ˇǱƕĵCȀĤ"Ąˇ/
ŜˇÓǮźǛ˛ 	ySh
˜
˛ ĄˇʁƺȦȴƇʠƮʬ 2˝017 -˜7*9>A(@ 	˞ySh
-ť%
"ŜˇÓǮ/ǡA0˝ȀŮÕˇǱr]x/ɸĤ˝Ąǃʞr]x/ɸĤ˝ŜˇÓɵȾ˝
Ǯɏƹ/ƿɹ/ 4&/ʣȱ>ǃŶA@˞Ȁ-ȀŮÕˇǱr]x/ɸĤ0˝ȊŶ @ĄˇÓC
Ŀé @ǁ9(ʮɭ,¥ǀ*,@ K˞amae and Irikura(1998)01995ŌÀŒȞÛʬĄˇ/ŏņĈSot  
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y}Su{CĦƘ˝ˇǱH{e}Tu{ɳƸ-=%(Ŧ>A@ąʆ4?ʰÆŅ/4?ʰ/Ė
FUmw\GˍĈ*ŏņĈSoty}Su{-Ūɭ,ŜˇÓȊŶ˛SMGA˟Strong Motion 
Generation Area˝Miyake et al.,2003˜Ɠí@*CȪ"˞FUmw\GˍĈ*ŜˇÓȊŶĈ~
ɡ@*CŬˎ- Somerville et al.(1999)0 ˝-ɂā/ÂʿĄǏÂĄˇCĭʄ-ŜˇÓɲǮɷʵ-ĉ
'ˇǱH{e}Tu{˛ ¨1Hartzell and Heaton, 1983 -˜=@ąʆ4?ʰÆŅC~Ĥɯȿ-ĉ
'(ɳƸ˝ƕĵȧđˍĈ*4?ʰ/ĖFUmw\GˍĈCžÅ"˞!/ɏƹ˝Ŧ>A"
ˇǱfvq}X}>Ąˇɯǆ*ƕĵȧđˍĈá2FUmw\GˍĈ/ɠłȜÍ*ýŇŗCƉƼ
(@ ˞,B$ ƕ˝ĵȧđˍĈ=2FUmw\GˍĈ0Ąˇɯǆ*ǐ¨ʹ¬-@*CȪ"˞
ʖŌȖȊ"āÂ/ÂʿĄǏÂĄˇ-ĭ@ąʆ4?ʰÆŅ:ïǄ-ȀŮÕA S˝omerville et 
al.(1999)/ýŇŗ*/ƓíŮȨɾA(@˛ ¨1ħɟ5 2˝013˜˞½°|ġ(2001)˝ Irikura(2007)˝
Irikura and Miyake(2011)0˝ƕĵȧđˍĈ;FUmw\Gɓˋȳ*Ąˇɯǆ/ɠłȜÍ-Ñ(˝Đ
5(2001)/Ąˇɯǆ*Ȥôƫylx/ɠłȜÍ;FUmw\Gr]x-ĉ'ūÐʼʰ/ɸĤ
źǛCã?½A Ȁ˝ŮÕˇǱr]x/r]xÕźǛ/~ʟ/¥ǀʣȱCƉƼ 	˝ySh
-âƟA
(@˞ȣş/FUmw\G*ɝƣˍĈ)ɧȅA@ȀŮÕˇǱr]x/ĦĄˇ3/ʧȌŮ0 2˝000
Ō˘ãȞɬʬĄˇ; 2003ŌØÔǗĄˇ 2˝005ŌȭĸȞɬƗǗĄˇ/K-NET;KiK-net˝ ǑʄŎ˝ɠ
ǘ¢ˇőɲǮǻ/ŜˇɲǮɷʵCȌ"ŜˇÓǮźǛ)ƿɹ,A(@˛ĄˇʁƺȦȴƇʠƮ
ʬ 2˝017˜˞	ySh
0ĄˇÓɺªɚ/ɲ-=@S`wKĄˇ/Ǯɏƹ/1>&Cʻǅǲȗ
,źǛʂ)?˝įƴȗ-ȖȊȨȃ/˖S`wKĄˇ-ĭ@ÜɈ&˖Ʌő/ŜˇÓǮCæɞ
*"  ˞
震源特性 
伝搬経路特性 
サイト増幅特性 
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   58~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 ~Ɨ)˝ȀŮÕˇǱr]x/=,ʢÓĠȗr]x0˝ˇǱƕĵȧđ-@ˇǱǿȇCØÆ-â
Ɵ)(,*ʀː-Ƅ>A@˞!A<˝Soty}Su{ǜ0ˇǱƕĵ/ȧđʣȱ/ɫ
˅-ʇþ"ɲǮĄˇÓ/1>&CØÆ-ɧȅ),˞!/~¨*(˝ĄɧƕĵĄˇ˛Ąɧ
ĄˇƕĵȊ"Ąˇ˜*ǵăƕĵĄˇ˛ĄɧĄˇƕĵȊ,%"Ąˇ˜/ĄˇÓȀŮ/ʥ
Ƅ>A@ S˞omerville (2003) 0˝^xQ/ 1999ŌQTsJwĄˇ;çǯ/ 1999Ō˄˄Ąˇ˝ɂā
/ 1994Ōc}Uw[TĄˇ,+ 10±/ÂʿĄǏÂĄˇ/ˇǱƕĵʖ·/ŜˇɲǮɷʵC§Ȍ˝U
mN^xʊˆǫɨŗ˛ Abrahamson and Silva, 1997 ˜>ȾÅA@ǅǲȗ,ÑʝőūȼUmN^x-ĭ
@ɲǮÑʝőūȼUmN^x/µŁ-ȟȚ˝Ąɧ=2ǵăƕĵĄˇ/ĄˇÓȀŮCǐʏ(
@ !˞/ɏƹ ǵ˝ăƕĵĄˇ0ĄɧƕĵĄˇ=?ôƫ0.3-3.0Ȱȱő/ȤôƫņĈ/ĄˇÓŜ*
CȪ"˛ÿ1.2˜˞ Kagawa et al.(2004);Pitarka et al.(2009)0ĄˇÓȀŮ/ʥˇǱȀŮ-ʇþ( 
 4 
 
6
8nN=8~~YN=b;UC6
 
@*ə˝ʢÓĠȗˇǱr]x=2ÓÐĠȗˇǱr]x>Ąɧ=2ǵăƕĵĄˇ/ˇǱȀŮ
/ʥCƿɶ(@˞
Ť:Ėɯǆ,ĄˇȖȊ@æɞŮ˖˝ȖĴ@ŷā/ʭń-(ǃʞǿ/ɛˇɸɵ;
ɩĨŲĤȻ/"9/S`wKĄˇ/ŜˇÓǮ0ˊň-ʮɭ,ųõCƂ$˝>,@ŜˇÓǮ/Ʌ
ő/ðŪɭæǉ)@˞ŜˇÓǮ/˖ɅőÕ-0˝ˇǱƕĵ/ɫ˅,ȧđʣȱCˇǱƕĵ/
r]xÕ;ŜˇÓǮźǛ-âƟ @Ūɭ@ 2˞016ŌǽƮĄˇʼ Ą˝ɧĄˇƕĵ)@Ąɧ
ˋ/ƕĵēľĠȗ-ʮɭɰA("Ơ˝ƕĵēC˖Ʌő-Ãȅ@"9-ĄˇȖȊĵǢ
˛ǧ3kmǢ /˜ˇǱƕĵ/r]xÕĕ/Ȧȴɚ-=%(ʃʂA(? Ą˝ɧĄˇƕĵÅ
ȅ@Ąˇ-ĭ@ŜˇÓǮ/˖ɅőÕƪ7A(@˞"%( S˝omerville(2003)ĦƘ"
=,Ąɧ=2ǵăƕĵĄˇ/ĄˇÓȀŮ/ʥCāÂ/ÂʿĄǏÂĄˇ-ĭ(ɺª@*0
ǁ9(ʮɭ)@*ə>A˝!/ÞþCʘǓ@**:-ŜˇÓǮźǛySh/=-˝ľĠÆ
ʯ-(Ąɧ=2ǵăƕĵĄˇC×Ê"ŜˇÓǮCĦƘ)@źǛ/ʷȖŪɭ)@  ˞
 
1.2 ac`_ 
 ƮʂƔ)0˝āÂ/ÂʿĄǏÂĄˇ-ĭ(0ʃʂA(,˝Ąɧ=2ǵăƕĵĄˇ/Ąˇ
ÓȀŮ*ˇǱȀŮ/ʥ-ȟȚ@˞ÿ 1.3 -ĄɧƕĵĄˇ/ˇǱƕĵȧđ/ǆŗÿCȪ˞ÿ/
ˇǱƕĵr]x0ȧđʷĜǻ>ȧđʷĜ˝ǧʬFUmw\GˍĈ/ȧđ-ĄșÂ-Ąˇɯ
ǆ-ū"ĄˇÓȊŶA@˞ǧʬFUmw\G/4?ʝőơʸʹƒ/şȁ0 Kostrov Ć)vH
VXHpȤ˝ƝȠ,h}NCƨ@ʹƒ*,@/0ƙŢ/ʁƺ|Ȧȴ>ŏȢ>A(@˞ǵ
ăƕĵĄˇ/ȧđ0)ɌB@˝ĄɧƕĵĄˇ0ĄˇȖȊĵǢ/ˍĈǧʬ4?/šˌ)ä
Óȗ-4?˝Ąɧˋ-ʤ@*)ƕĵēȊ@*ə>A@˞ĄˇȖȊĵǢ0ƭĀɏ/Ċ
 5 
ȳĵ-ʇþ( ˝4?ʝőơʸʹƒ0Smooth ramp function/şȁ-ʖ Ʀ˝Ė4?ʝőı˝
fxUŉ/ʶ4?ʝőơʸʹƒ*,@˞ĄˇȖȊĵǢ/Ǵ>,4?ʝőơʸʹƒ0ˇǱH
{e}Tu{/ɏƹ>:ȨɾA(@˛ ¨1 2˝014ŌʶʯȞÖʬ/Ąˇ˟ Řʸ5, 2018ˠ 2016
ŌǽƮĄˇ˟ Asano and Iwata, 2016˜˞ǢʬˍĈ/ˇǱƕĵ/4?0Ąˇr}q{^/ďÑ-ĩ@
 Ǵ˝>,4?ʝőơʸʹƒ)@"9ȤôƫņĈ/ĄˇÓȊŶ3/ĩ0ı*ƇǮA@˞
"%( S˝omerville(2003) ȨɾA"=-˝ïĄˇɯǆ/čí):ĄɧĄˇƕĵ/ƨǼ)Ąˇ
ÓȀŮ/ʥȖȅ@*ə>A@  ˞
 Somerville(2003)/ɳƸ-( ƚ˝ƮāÂ/ÂʿĄǏÂĄˇ01995ŌÀŒȞÛʬĄˇ-ʽ>A(
?˝āÂ/ÂʿĄǏÂĄˇ-ĭ@ɺª0ØÆ-,A(,˞āÂ/ÂʿĄǏÂĄˇ-ĭ(:
ïǄ/ʄCȨɾ)@ƿɹ˝!/ÞþCʘǓ@Ūɭ@*ə@ 1˞995ŌÀŒȞÛʬĄˇ
ʼ ƚ˝ƮāÂ)0Ėɯǆ,ÂʿĄǏÂĄˇˏȖ(? 2˝008ŌĹź|ħćÂʿĄˇ 2˝011Ōȭ
ĻȞǣʜ?Ąˇ 2˝014ŌʶʯȞÖʬ/Ąˇ 2˝016ŌǽƮĄˇ,+)ƝȠ,ĄɧĄˇƕĵ/ÅȅȨɾ
A(@˞āÂ/ÂʿĄǏÂĄˇ-ʽ%(:Ąɧ=2ǵăƕĵĄˇ/ĄˇÓȀŮ;ˇǱȀŮ/ǐ
ʏCØÆ-ĦƘ)@ƒ/ĄˇȖȊ(@ 7˞"˛ āȦ˜ʻ ǺȯĠŻɦȦȴŹ/K-NET K˝iK-net
Cũ*"āÂ/ŜˇɲǮɒ/ºĦ-˝ˇǱƕĵʖ·)ĕ/ŜˇɲǮɷʵãŦ)@=
-,%"˞ŜˇɲǮɷʵ/ɣȳ>ʊˆǫɨŗ/˖őÕ˝ìɲǮǻĀƨ/RH^ďŉȀŮ/ɺª,
A Ʀ˝ʖ/ȢɮCã?½A@*) =˝?ɼɋ,ĄˇÓȀŮ/ʥCɺª)@*ƫţA@˞
7"˝ŜˇɲǮɷʵ/ºĦ;]}XãŦ/Ɂ«Ů-=?˝ʖĄŜˇɲǮɷʵCȌ"ˇǱH{e}T
u{ɳƸĦƘA˝āÂ/ÂʿĄǏÂĄˇ-ĭ(˖Æɳɞ/ˇǱȧđʣȱƇĤA(?˝ˇ
ǱȀŮ/ɺª:ØÆ-)@ȈĎƓ%(@  ˞
 ƮȦȴ/ǡA*(˝7āÂ/ÂʿĄǏÂĄˇ/Ąɧ=2ǵăƕĵĄˇ/ĄˇÓȀŮ/ʥC
żƊ@˞A0ƙŢȦȴ*ïǄ/źǛ>ĄˇÓȀŮ/ʥɮ>A@ƿɹ˝>-ƦƖ/Ȣ
ɮCİ½"ɳƸɏƹ*ʧĥǐʏ˝Ʀ:Ʌőɢɺª)@źǛCƉƼ@˞ĄɧĄˇƕĵ/ƨǼ
-ʽ>˝ìĄˇ/ĄˇÓŜCĤʰȗ-ǐʏ)A1˝ˇǱƕĵ/ƕĵfvq}X}/ěŞŮ/ƿ
ɹ-Ȍ@*)@˞Ǌ-˝Ŧ>A"ĄˇÓȀŮ/ʥCɿƝ@"9-˝ˇǱH{e}Tu{
ɳƸ>Ŧ>A"ąʆ4?ʰÆŅCȀŮÕ(˝žÅA@ƕĵȧđˍĈ*FUmw\GˍĈ/
ˇǱfvq}X}>Ąɧ=2ǵăƕĵĄˇ/ˇǱȀŮ/ǐʏCĦƘ@˞A0»ɥȦȴ)@
Kagawa et al.(2004)/ɏƹ* Irikura and Miyake˛ 2011˜)ȪA"ɠłȜÍ*/ƓíŮCȨɾ@"
9)@˞>-˝ɲǮA"ŏņĈ/ŜˇɲǮɷʵ*/iG[\G{O-=?ƇĤA@ŜˇÓȊ
ŶĈ˛ SMGA C˜ō&/Ąɧ=2ǵăƕĵĄˇCĭʄ-ǃɀ Ŧ˝>A"SMGA/ȀŨCǐʏ
@˞ŜˇÓȊŶĈ0ȤôƫņĈ7)ñD#ŜˇɲǮɷʵ-ĉ'(ǃɀA@"9˝ĄˇÓȀŮ/ʥ
CâƟ"ˇǱr]xŦ>A@*ƫţA@˞ƦɌȗ-Ŧ>A"ˇǱfvq}X}-ĉ'
(ȀŮÕˇǱr]xCǃɀ˝ŜˇÓSoty}Su{-=@íŶǜş*ɲǮǜş/ǐʏ>˝Ŧ>
A"ƕĵfvq}X}/ěŞŮCƿɹ@  ˞
 
1.3 8n [7N=8~|!OEac 
 
 ĄɧĄˇƕĵ0˝ˇǱƕĵ/ƕĵʢÓĄɧˋ7)ʤ":/Cƃ˞ǌƱ(1998);Ǿĸ|ƚʬ
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(2005)-=@*ĄɧĄˇƕĵ/Åȅȃ0Ąˇɯǆ-%(˖,?˝Ȁ- M6.5-M6.8 CĎ-ŭǸ-Å
ȅȃƛ@˞ĄˇȖȊĵ/ǧ0ǂ. 3-20km ȱő*A(? 3˝km Ǣ0ĄǏǃŶǿʆØ
Æ-Āɏ(> 2˝0kmǧ0Ĺș/ǭő˖ŕŮȗ*,@*>ŜĄˇÓCƎĮ@ƕĵ
ȧđȊ,*ə>A(@˞ĄˇɯǆĖ,@-&A(ƕĵȧđˍĈ0ďÑ@˝ƕĵ
ȧđˍĈ/ďÑ0ƕĵʶ*ƕĵŉ*4?ʰïUP}x)Ė,@˞Ąˇɯǆ/ďÑ-
ƕĵŉĄˇȖȊĵ~Ƶ-ŏ@*˝ƕĵȧđ/˂-ĄǏǢʬ:äÓȗ-4@=-,?˝Ąɧˋ
-7)!/šˌCá6æɞŮ˖,@˞M6.5-M6.8 /Ąˇɯǆ)ƕĵȧđˍĈĄˇȖȊĵ-˒
÷@"9 S˛himazaki, 1986˜˝ Ąɧƕĵ/Åȅȃ@*ə>A@  ˞
ÂʿĄǏÂĄˇ-@ĄɧĄˇƕĵ/ƨǼ0 Ą˝ˇȖȊŤ-ĖĠ (˝āȦ)ȋǀɓíŻɦȦȴŹȻ/
ĕ/ǈʹ-=%(ʁƺĦƘA@ Ʀ˞ʖ/āÂ/Ąˇ)0 1˝995ŌÀŒȞÛʬĄˇ˛ ¨1Ʒȍ˝
1995˜˝ 2004ŌƖǶȞʉĄˇ˛ ¨1Maruyama et al.,2005˜˝ 2008ŌĹź|ħćÂʿĄˇ˛ ¨1ʦ
ȍ5 2˝010˜˝ 2011 ŌȭĻȞǣʜ?Ąˇ˛¨1ċ5 2˝012˜˝ 2014 ŌʶʯȞÖʬ/Ą (ˇ¨ 1
ŔÂ5 2˝015)˝ 2016ŌǽƮĄ (ˇ¨ 1Shirahama et al., 2016) ĄɧĄˇƕĵ/ÅȅȨɾA(
@˞ĄɧĄˇƕĵ/ÅȅȨɾA"Ąˇ)0˝ƕĵț/ƕĵē;ɘƯÕ-ʇþ"Ŗǿ³đC
ʾ*˝ˇǱƕĵʖ·=2ôʓ/ŖǿɩĨʎŧ)@ȀŨȗ,ɩĨ¨ō&ČóA(@
˛ȍ5 2˝012; ȍ5 2˝014; ˓Ľ52016)˞ 7" āĔ/Ąˇ)@ 1999Ōçǯ|˄˄Ąˇ
):˝¾ʶ 50km ȱő/ʙƕĵĆ/ĄɧĄˇƕĵȊ"˝ƕĵʖ·/ŖǿɩĨ0ʎŧ)%"
*ČóA(?(ȍ 2˝008)˝ āÂĔùBïǄ/ȅʄȨɾA(@ !˝/ɭþ-&(0
ØÆ-ɳƝA(,  ˞
Somerville(2003)0˝ʗ"=--āĔ/ÂʿĄǏÂĄˇCĭʄ-˝UmN^xʊˆǫɨŗ
>Ŧ>A@ǅǲÑʝőūȼUmN^x-ĭ@ɲǮÑʝőūȼUmN^x/µŁ>Ąɧ=2ǵă
ƕĵĄˇ/ĄˇÓȀŮ/ǐʏCĦƘ(? ǵ˝ăƕĵĄˇ0ĄɧƕĵĄˇ=?ôƫ0.3-3.0Ȱ)Ŝ
ĄˇÓȊŶA(@*CȪ" K˞agawa et al. (2004)0 Ą˝ˇÓȀŮ/ʥˇǱȀŮ-@
*CƝ>-"˞Á¢ȗ-0 S˝omerville (2003)/ĭʄĄˇ*āÂ/ÂʿĄǏÂĄˇ/ˇǱH{e}
Tu{ɏƹ)@ąʆ4?ʰÆŅC˝~Ĥ/ɯȿ-ĉ'(ȀŮÕ@*)Ŧ>A@ʢÓĠȗ
r]x˛ ȀŮÕˇǱr]x /˜ˇǱfvq}X}>Ąɧ=2ǵăƕĵĄˇ/ʥCəī(@˞
!/ɏƹ ǵ˝ăƕĵĄˇ05kmǧ-FUmw\G˄(@/-ĭ( Ą˝ɧƕĵĄˇ5km
Ǣ-FUmw\G˄(@*CƝ>-"˞>-˝ĄɧƕĵĄˇ0ǵăƕĵĄˇ=?
ƕĵȧđˍĈĖ˝ǧʬFUmw\G/ūÐʼʰ0Ǣʬ/:/*ǐ4( 3²ȱőĖ˝4
?ʝő 2²ȱőĖ*CȪ"˞ïɯǆ/Ąˇ):ƕĵȧđˍĈ;ūÐʼʰ˝4?ʝő-
ƨų,Łɮ>A˝ˇǱȀŮ/ʥ-ū(ȊŶA@ĄˇÓȔ,@*CƝ>-"  ˞
7"˝ÓÐĠȗˇǱr]xCȌ"ƿɶ˛Mai et al., 2005; Pitarka et al.,2009˜:,A(?˝Ąɧ
=2ǵăƕĵĄˇ/ˇǱȀŮ/ŁȔ-ɴá(@˞Mai et al.,(2005)0Kagawa et al.(2004) Ȍ>
A"ˇǱH{e}Tu{ɳƸ/ɏƹCàə-ÓÐĠSoty}Su{CĦƘ˝Ąɧ=2ǵăƕĵ
Ąˇ/ȧđJbxM}/ʥCƃƋ(@˞!/ɏƹ˝ĄɧƕĵĄˇǵăƕĵĄˇ=?ȧđJb
xM}Ė˝ȊŶA@ĄˇÓŚ,@*CȪ" P˞itarka et al.(2009)05kmǢ/Ǣʬˍ
Ĉ/4?ŚÕʊˆCʶ˝ŋąūÐʼʰCʅ/´*@*)ɲǮĄˇÓCÃȅ(@˞A
0Mai et al.,(2005) ȪA"ĄɧƕĵĄˇ/ȧđJbxM}Ė**Ɠí@ɏƹ)@˞
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/=-˝ĄɧƕĵĄˇ0ǢʬˍĈ/Ȝĭȗ, ÎŮ-ʇþ(ȧđJbxM}Ė˝ǧʬˍ
Ĉ=?ǢʬˍĈ/ƗūÐʼʰı*ĄˇÓȀŮ-ŁȔC"ɭþ)@*ə>A(
@  ˞
 
1.4 D~3.XIV 
 ƮʂƔ)0˝ʊˆǫɨŗ;Ɏ˕ȗOw}{ʹƒǛ˝ɐɵȗOw}{ʹƒǛCȌ"ɳƸCĦƘ@
"9˝ŜˇÓǮźǛ-&(>97*9(-ɷ  ˞
  ŜˇÓǮźǛ0-Ɏ˕ȗźǛ˝ÙɎ˕ȗźǛ˝ȇʂȗźǛ/ 3&-ĖÊA@˞Ɏ˕ȗźǛ0
-ʊˆǫɨŗƄ>A˝ʣß-ȖȊ"Ąˇ/Ąˇɯǆ;ˇǱƕĵƦȤʊˆ˝ƕĵȧđĆŗ˝Ą
șŰČ,+CɿƝēƒ*(˝ɐɵȗ,ýŇÆƸCɥ*)İÅA@Ɏ˕ȗ,ýŇŗ)@˞
Gutenberg and Richter(1942)/»˔ȗ,Ȧȴʼ ĕ˝/ʊˆǫɨŗƉƼA(? Ʀ˝ĖÑʝő;Ʀ
Ėʝő˛¨1ë|ɗĽ,1999˜˝ ūȼUmN^x˛¨1Âķ|ɗĽ 2˝006˜/Ɂ«ȗ&ĦȌŮ/
˖ƃǅCň-ĢĤȗ-Ǔ9@*)@ ~˞Ɨ Ą˝ș/ˊɔşŮ;Ɠş,+/ɫ˅,ĄșƳ˝
]GyN\Gg\GfxU;ˇǱƕĵʖ·/ƎĮȀŮ,+/ɫ˅,ˇǱȧđʣȱ;ơÌǍǜşȾÅ
),*ǉǻ-Ƅ>A˝ĄˇɩĨCɺª@ƃǅ*(0ØÆ)0,˞˝Ʀʖ)0
ˇǱƕĵ/ȧđƌÒƹCəŵ"ʊˆǫɨŗ˛ȄĬ5 2˝009ˠ˓Ľ 2˝009˜; 2˝011ŌƶÖĄƗ
ėŋǟǗĄˇ˛Mw9.0˜/=,ʈŀĖĄˇ-ʧȌ)@ʊˆǫɨŗ˛Morikawa and Fujiwara, 2013˜
ƉƼA@,+˝ŜˇɲǮɒ/ºĦ-ʊˆǫɨŗ/˖őÕ:ʠ9>A(@˞7"˝ɂā)0
ʊˆǫɨŗ/˖őÕCÿ@"9-˝ǊĆʊˆǫɨŗʷȖkzTIN^˛Next Generation of Ground 
Motion Attenuation Model [NGA] Project˜Cȶ$˝5 &/ȦȴʷȖZ}p-=?ʊˆǫɨŗ
˛NGA-west1˜ƉƼA(@˞>- 2014 Ō-]}XW[^Cƀś"Ɩ",ʊˆǫɨŗ
˛NGA-west2˜:ƉƼA(@˞ĕ/ʊˆǫɨŗƉƼA(@Ơ˝ʊˆǫɨŗ*-ɿƝ
ēƒ;Țȗēƒ˝Ąˇ]}Xl}U/ʥ,+Ƅ>A˝Ŧ>A@´:Ȕ,%(@˞Ɂ«ǛCȌ
"ŜˇÓSoty}Su{/˂-0˝Ƴ-ʧ"ʊˆǫɨŗCŴʮ-ʨĤ@Ūɭ@  ˞
ÙɎ˕ȗźǛ0˝-Ɏ˕ȗOw}{ʹƒǛƄ>A@˞ĖĄˇ/ƌɎʋȀŮ*RH^ďŉȀ
Ů56ï*8, @|ıĄˇɲǮǜşCOw}{ʹƒ*(˝ˇǱƕĵ/ȧđʣȱ-Ǚ%(ʮ
.íB @*)ĖĄˇ/ŜˇǜşCɺª@źǛ)@˞/źǛ0ƌɎʋȀŮ*RH^ďŉȀ
ŮCÊʛɺª@ŪɭǼ*Ëǻ)@ ˞/ǜşíŶǛ0Hartzell (1978)-=%(ʶôƫņĈ
/ĄˇÓ/Ãȅ»˔ȗ-,A !˝/Ť Irikura(1986)-=%(ȤôƫņĈ/ĄˇÓ/Ãȅ7)ƀś
A ľ˝Ġȗ-ƨȌŮ˖7%" 1˞995ŌÀŒȞÛʬĄˇ˛ Kamae and Irikura, 1998 ;˜2000Ō˘ãȞɬ
ʬĄˇ˛Ǖȍ5 2˝002˜˝ Ʀʖ)02016ŌǽƮĄˇ I˛rikura et al.,2016˜/ŜˇÓSoty}Su{
>Ɏ˕ȗOw}{ʹƒǛ/ƨÒŮȪA(@ Ⱥ˞4ȷʼ) Irikura(1986)/Ɏ˕ȗOw}{ʹƒ
ǛCȌ@"9ɼɋCʗ4@ I˞rikura(1986)˝ Ǉ|½°(1991)0ĖĄˇ/ēǜş U(t)CıĄˇ/ē
ǜşu(t)Ȍ"Ǌŗ(1.1) ɧȅ(@  ˞
 
Ut= r
rij
N
j=1
N
i=1
F(t)*(C·ut) 
 
(1.1) 
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tij=
rij-r
Vs
+
ζij
Vr
 
 
 
(1.1) 
 
- N˝0ĖĄˇ*ıĄˇ/ƕĵˋ/ʶ ŉ˝ ˝4?ʰ/ǐ C˝0ūÐʼʰǐ *˝0ȕ8ʔ8ȳ
Æ r˝0ıĄˇˇǱ>ɲǮǻ7)/ʊˆ r˝ij0ƕĵˋ/ʶ*ŉCN×NÆÏ"*/(i j˝)ȓȚ/
ɭɊƕĵ>ɲǮǻ7)/ʊˆ F˝ 0ĖĄˇ/ıĄˇ/4?ʝőơʸʹƒ/ɪǋ)@˞ĖĄˇ/
4?ʝőơʸʹƒ/ɪǋF0]xXʹƒ*n[NUL}ʹƒCȌ"ǎ/ŗ-=?ȾÅA@˞
-0]xXʹƒ T˝0vHVXHp n˝’04?ʝőơʸʹƒCNÆÏíŶ @*-
ľȗ,ÚʉôƫCʩ@"9-ÃÆÏ @¬ƒ)@˞ĦɲǮɷʵCOw}{ʹƒ*@"9˝Ė
Ąˇ*ïqLaVp|ƌɎʋȀŮCƨ@ıĄˇǜşCʨĤ)A1˝ŗ(1.1)CȌ(˖Ʌő-
ĖĄˇ/ŜˇÓɷʵCȾĤ@*æɞ)@˞ŜˇÓǮ-˂(Ɏ˕ȗOw}{ʹƒǛ0ˊň
-ƨȌ)@˝ň-ʧÇ,|ıĄˇǜşCʨĤ@*),Ė,ǉǻCƂ&˞/ǉǻ
Cɪ"9-˝ʲ ǔ5(1991)-=?ɐɵȗOw}{ʹƒǛƉƼA" ˞A0Ow}{ʹƒCľ
ȗ-¥Ŷ"Ąˇǜş)ȌíŶ @"9Ħɷʵ/ĄˇÓCŪɭ*,˞ľǜş0ˇǱUm
N^x B˛oore, 1983˜*ÑʝőJ{lz}k˛¨1 J˝ennings et al, 1968˜CſƲƳ*(ʧÇ,
ıĄˇǜşȾĤA@˞"#˝ȜȀŮ-ƒ´CȌ@"9ȊŶA@ǜş-ū(Ȝ/ô
ǜƒȀŮēÕ˝íŶ/˂-Ȕ,@ǜÓʸ/ŊǪ-=?˝Ū:ʧÇ,ǜşŦ>A@*0ʽ>
, ˞A>Cƍú@"9-˝˓ Ľ(2004)0~Ĥ/Ƴ)ʶôƫŶÆƈ%"ǜşCȊŶ@*)
ʶôƫ)/Ȕ,@ǜÓʸ/ʧÇ,ŊǪCʻ =˝?ŏņĈ-ʧȌ)@=-ƀś(@ 7˞"˝
å÷ȍ5(1998)0ĦĄˇɷʵ>ȾĤ"Ɏ˕ȗ,ȜȀŮ*RH^ďŉȀŮCȌ(ɐɵȗOw
}{ʹƒǛ/˖őÕCÿ%(?˝Ɏ˕ȗOw}{ʹƒǛ*ï=-ĖĄˇ/ȜȀŮ*ˑ"
ıĄˇǜşCʨĤ@*)ɅőɢŜˇÓǮCæɞ*"  ˞
 7"ȇʂȗźǛ*(˝ʖŌ/ɵȾǈü/ȖĴ-ƨʽŁÆǛ;ƨʽɭɊǛ-Ȍ>A@˞
A>/źǛ0 2Ǌ¹7"0 3Ǌ¹/ąʆ,ĄǃʞCr]xÕ˝ŝŮǜÓʂ-ĉ'(ĄˇÓ
CɵȾ@źǛ)@˞Ȁ-ŁÆǛ0ʥƻĝCȌ"ŁÆ-˝ˇǱ/İ½˝Ąɧˋá2ɠȎĎ
Ȓ/Äȇ˝ˊŝŮǫɨ/İ½,+ĄˇǜÓƌ-Ūɭ,ŰČCã?½A˝ƨʽŁÆǛCȌ"ŜˇÓ
Ǯ/ĦȌÕÿ>A" G˛raves, 1996˜˞ >-Ȼʸˁƻĝ P˛itarka,1999˜;ʟɑƻĝ˛Aoi and 
Fujiwara, 1999˜Cã?½A@*)Ėɯǆ,ɵȾ/˖ʝÕCæɞ*" 3˞ Ǌ¹ǃʞr]xCǃɀ
@"9/ØÆ,ŰČŦ>A(,čí˝7"0Ąșǃʞr]xǒŋŶĵĕĵǃʞCĤ)@
čí ɵ˝ȾơʸCȤɕ "čí,+-0˝ˆ ƐÕǜƒǛ˛ ¨1Bouchon,1981 ;˜ǜƒȳÆǛ˛ ¨
1Kennett˝ 1979 ˜Ȍ>A@ ˞ Ȥ˝ôƫņĈ/ĄˇÓ/ŰČ0ƌɎʋȀŮ;ǢʬĄșǃ
ʞ/šˌCä@"9˝ŧɋ,Ąșǃʞ/ēÕCr]xÕ),ʗ/źǛ0ôƫ 1.0 Ȱȱő
/ʶôƫņĈ-ʽ>A@/ǉǻ)@  ˞
 ľĠȗ-0Ȥôƫ>ʶôƫ7)/ŏņĈ/ŰČŪɭ*,@˞/ôƫņCLe}@źǛ*
(dHjw[_ǛƉƼA(@˞A0ȤôƫņĈ/ĄˇÓ-ÙɎ˕ȗźǛ˝ʶôƫņĈ/Ąˇ
Ó-ȇʂȗźǛCʧȌʧÇ,ôƫņ)íŶ@źǛ)@˛Kamae et al.,1998)˞ Ɔɑôƫņ0ʜň
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0.5-4.0Ȱȱő*A(?˝Ąˇɯǆ;Ȍ@źǛr]x˝ĭʄ*@ˍĈ/Ė,+-=%(
Ȕ,%(?˝ƅŉUmN^x/Ė;ǜşŮȁ-Ė,ȡȝȊ,=ǝųŪɭ)@˞
ŏņĈ/ĄˇÓCɵȾ@"9-0ïźǛȅơǻ)Ʀ:¸A(@  ˞
/=-ŜˇÓǮ-0ĕ/źǛƉƼA(?˝Ūɭ,Ȍʛ-ū(ʧÇ,źǛCʨŽ
@Ūɭ@  ˞
 
1.5 QtMSH 
ƮʂƔ/ǃŶ0-Ȫʜ?)@  ˞  
Ⱥ1ȷ	Őʂ
)0˝ƮȦȴ/ɝƣ=2Țȗ˝»ɥȦȴ-&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)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ĹʚÁ}ǀ,ʪțİÃ*#)
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*: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ȼĵ:ȕ±=<ņȔL^FTi?ƛǅ¡'% Øʰíʚ,íʚÁǔŉ,¢Ġ?űǲ*&'Ȭ
< ʱ"% êʰ°,°ʐíƤ°íʚ*Đ%¨ȹǸȌ'ÛL^FTiɤʘƾȼĵ?ɸǟ÷Ùʰ
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?Ûƚ*Ɏ&<-sű&< žʱɬ- ɬʰĩǦǝ
þť,íʚ?Þ6SnO]nL:ū)ɤʘƾȼĵþŝƑ=%;ʰ¨ ȹǸȌ&ǟ=
7,ʮAbrahamson and Silva, 1997ʯ?Þ6ȿť,ɤʘƾȼĵ:ê°,°ʐíƤ°íʚ,íʚÁǔ
ŉ,ɶ?űǲ*Ɏ&<7,?ɺČ<ŅɁ< 3ʱ íʰȻʞ&Ʌǀ=<íʚÁ-ʚǄǔŉʰ
şȡɥǔŉ IʰATùĦǔŉ,Hl_henJfl&ȻǗ= uʰ&7IATùĦǔŉ-ØɅǀǎé
ƀ,íǩƙɱ?ÐųǔŃ?ƀ<'ǵ:=%< ɬʱĩþ,ǸȌȭ*9;ʮêǸʯʌǍȄĉ
ŕȺǸȌŒK-NET KʰiK-netʮAoi et al. 2004ʯ8ȲƭʚİɅǀǎʮNishijima et al. 2004ʯ&àƱťƦ,
IATùĦǔŉL^FTiAlWnKflʮ. ĚʰǠmª, 1986ʯ*9"%Ɏ=%< Lʱ
^FTiɤʘƾȼĵ-AVS30?ǟƶɼíǩȾơʰVs=1000-1500km/sȇİ,qȐƻ*9<ƻɼí
ǩȾơ)=< ʰ=:,Ŋö?ǟȾơ &-Æ²&-)'Ȭ:=< ʱ&- ʰ:
6Ɏ=IATùĦǔŉ?ɅǀĹʚƱĻ:Ñ;ʏ'& ØʰɅǀǎéƀ,IATùĦǔŉ
,Ľʟ?Ɨ¼Ē ʚʰǄǔŉ,ɶ,4?ÐųíʚÁǔŉ,Ƨɨ?ɏ4< ʱq,9*ɇƋ
œư-Somerville(2003)* ʰū)ǵɂ?Ñ;ª=<'&ɇƋțİ,Ž)<Ýq?è<  ʱ
 
2.2 zËoâ 
ƄǸȌ&-2000ĩʍ*ŮƄê°&Ǧǝ18ʮƝ=ŪĖʲ 9 ɮʰŪĖʲ 8 ơʰŪĖʲ 1ʯ
,°ʐíƤ°íʚʮMw 5.5-7.1ʯ?Đɝ'ʱȻ2.1ʰȻ2.2*Đɝíʚ'ʚǄŪĖXgcnOn?3
'6< Ȼʱ2.1,Mech.-Øíʚ,ŪĖǹúïĵ& Ɲʰ=ŪĖ?SS ɮʰŪĖ?RV ơʰŪĖNM&Ø 
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
ǽ%< íʱʚdnclTMo9/dnclT`GVQenUMw-ʮêǸʯʌǍȄĉŕȺǸȌŒ
,F-netʮȁĘ2 1ʰ998ʯ,¡?ÎǑ Fʱ-net&-Đɝ'«íʚ,CMTɇĭò,íʚɅǀɋ
ʄ?ǟ%ȕČ=%< Rʱeference -L^FTiɤʘƾȼĵ,ʚǄŪĖžǶɤʘ?ȕ±<6,
ʚǄŪĖʞ,ÎȬŧǖ&<  ʱ  
 íȻíʚŪĖ,ƀǏ*#%- íʰʚǦǝĿ*ÿĉ8ǞƕŕȺȦÙǸȌŒȓ,þ,Ɵʈ*9;Ǘí
ɗƎčŭ=%<ʱȻ2.1*íȻíʚŪĖ,ƀǏ?ǽʱƄǸȌ,Đɝíʚ&- 2ʰ000ĩʬÑǯɀ
ɼíʚʮÚę2 2ʰ000; õ2 2ʰ000ʯ82004ĩūǉǯuɣíʚʮMaruyama et al., 2005ʯʰ 2008ĩĚ
œmĎð°ʐíʚʮTakada et al., 2009; ɷǠ2 2ʰ010ʯʰ 2011ĩȁěǯƷɯ;íʚʮõ2 2ʰ012ʯʰ
2014ĩʅɾǯÄɼ,íʚʮĳ°2 2ʰ015; uñ2 2ʰ015; ǷƆ2 2ʰ015 Âʰɼ2 2ʰ017ʯʰ 2016
ĩǒƄíʚºʚʮSugito et al. 2016ʯ2016ĩǒƄíʚʮShirahama et al. 2016ʯ&íȻíʚŪĖ,±Ǘǻ
ɓ=%< 2ʱ000 ĩʬÑǯɀɼíʚ- 10-20cm ȇİ,ğƝ=üǻɓ=%<ʰíʚɃƜ
*Đ% žʰÿü,íȻŪĖíʚ'Ƨ1%¦&<': ƄʰǸȌ&-ǈìŪĖíʚ'%
Ŕ" 2ʱ004ĩūǉǯuɣíʚ-«ʅ1km*>;10-20cmȇİ,ʑɢǻɓ=%< 2ʰ000ĩ
ʬÑǯɀɼíʚ'Ûƚ&íʚɃƜ*Đ%žÿü¦&"':ǈìŪĖíʚ'%Ŕ" 
íʚ Mech.* Mo(Nm) Mw Reference íȻíʚŪĖ 
2000ĩʬÑǯɀɼíʚ SS 8.62E+18 6.6 Iwata et al.(2000) ƀ** 
2003ĩĎðǯÄɼ,íʚ RV 1.53E+18 6.1 Hikima and Koketsu(2004) Ǐ 
2004ĩūǉǯuɣíʚ RV 7.53E+18 6.6 Asano and Iwata(2009) ƀ** 
2005ĩȁęǯɀŬƫíʚ SS 7.80E+18 6.6 Asano and Iwata(2006) Ǐ 
2007ĩȯǧÇěíʚ RV 1.36E+19 6.7 Asano and Iwata(2011) Ǐ 
2007ĩūǉǯuɣƫíʚ RV 9.30E+18 6.6 Miyakoshi et al.(2008) Ǐ 
2008ĩĚœĎð°ʐíʚ RV 2.72E+19 6.9 Cultrera et al.(2013) ƀ 
2011ĩʅɾǯÄɼ,íʚ RV 2.13E+18 6.2 ƨɝĬ(2011a) Ǐ 
2011ĩʜęǯƉɼ,íʚ SS 8.38E+18 5.9 ƨɝĬ(2011b) Ǐ 
2011ĩȁěǯƷɯ;íʚ NM 9.58E+18 6.6 Ķʇ(2013) ƀ 
2013ĩƏƃǯÄɼ,íʚ SS 5.54E+17 5.8 ƍ~2(2014) Ǐ 
2013ĩƺɥěɬ,íʚ RV 5.47E+17 5.8 ƍ~2(2015) Ǐ 
2014ĩʅɾǯÄɼ,ŪĖ RV 2.76E+18 6.2 ƨɝĬ(2014) ƀ 
2016ĩǒƄíʚºʚ SS 1.74E+18 6.1 ƶɾ(2016) ƀ 
2016ĩǒƄíʚƄʚ SS 4.42E+19 7.1 ƶɾ(2016) ƀ 
2016ĩʬÑǯuɼ,íʚ SS 2.24E+18 6.2 y2(2016) Ǐ 
2018ĩěƐǯɀɼ,íʚ SS 3.34E+17 5.6 ÚǠ2(2018) Ǐ 
2018ĩÿʋÄɼ,íʚ SS 2.32E+17 5.5 ƶɾ(2018) Ǐ 
*  SSStrike Slip,  RVReverse Slip,  NMNormal Slip 
**  
	 
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Â

\±6;â§{åAÊa?\±6;Æ¦¬ 
 
 2ʱ016ĩǒƄíʚºʚ- Sʰugito et al. (2016),ǗíɗƎ:üɿ-¦&<ŮĂyŪĖ*Ʈ"
%íȻíʚŪĖ,±Ǘǻɓ=%< íʱʚɃƜĒ*7>:íȻíʚŪĖ,±Ǘǻɓ
=%<6 ƄʰǸȌ&-íȻŪĖíʚ'%Ŕ" ƹʱĮʞr&ǝ2005ĩȁęǯɀŬƫíʚʰ
2007 ĩȯǧÇěíʚ 2ʰ007 ĩūǉǯuɣƫíʚ&-ʰǗíɗƎæʙ&"6íȻíʚŪĖ,ƀ
ǏŖŞ=%) ʱ"% Łʰ:=íʚÁǔŉ?ó*%íʚOA\?¶·<''  ʱ
 
2.3 Ç¢ 
 r*Øíʚ,íʚÁǔŉ?Ƨɨ<œʡ?ɕű< 3ʱ ʚʰǄAlWnKflɇƋ&ǟ:=%
<ʚǄŪĖʞ: 40km°*Ɍȩ=%<ʮêǸʯʌǍȄĉŕȺǸȌŒ,ĹʚɅǀǎK-NET
9/KiK-netʮíȻʯ,ĹʚɅǀɋʄ?ÑŁ< 4ʱ0km?ʊ¡',-ʚǄŪĖ?Ñ;ç5Æ²)Ʌ
ǀɋʄ?Ł<6&< íʱǩ,ʝȧĻřÁ,Ľʟ?ÒĹʚɅǀɋʄ?Ñ;ʏ6 žʰÿ½ɰİ
200Galq,÷Ù  ʰ AVS30500m/sr,Ʌǀǎ-ɇƋĐɝ:Ñ;ʏ 2ʱ016ĩʬÑǯuɼ
,íʚ,4ʰɾÓ2(2018),ƄʚŶ'ĸʚŶ, H/VL^FTi, DNL¡ʮɾÓmȒɜ 2ʰ011ʯ7Î
Ȭ*%Ʌǀǎ?ɺČ%< AʱVS30-PSƔĖ,Ŋö?ó*ȕ±%< Kʰ-NET,PSƔĖ
30m*ǃ)Ʌǀǎ-Kanno et al.(2006),ĵ(2.1)&ȕ±  ʱ
íʚ Length(km) Width(km) Strike Dip Ʌǀɋʄť 
2000ĩʬÑǯɀɼíʚ 33 21 150 90 12 
2003ĩĎðǯÄɼ,íʚ* 12, 6 10, 6 186, 220 52, 45 11 
2004ĩūǉǯuɣíʚ 28 18 212 47 12 
2005ĩȁęǯɀŬƫíʚ 26 18 122 87 5 
2007ĩȯǧÇěíʚ 30 16 58 60 5 
2007ĩūǉǯuɣƫíʚ 28 18 30 40 7 
2008ĩĚœĎð°ʐíʚ 43 17 209 40 15 
2011ĩʅɾǯÄɼ,íʚ 20 12 35 43 17 
2011ĩʜęǯƉɼ,íʚ 6 10 31 80 19 
2011ĩȁěǯƷɯ;íʚ* 26, 14 16, 16 158, 125 62, 60 13 
2013ĩƏƃǯÄɼ,íʚ 12 7 165 80 19 
2013ĩƺɥěɬ,íʚ 11 11 179 65 7 
2014ĩʅɾǯÄɼ,íʚ 20 15 25 61 12 
2016ĩǒƄíʚºʚ 15 13 211 87 11 
2016ĩǒƄíʚƄʚ 40 16 235 88 7 
2016ĩʬÑǯuɼ,íʚ 20 16 162 88 14 
2018ĩěƐǯɀɼ,íʚ 7 9 330 85 13 
2018ĩÿʋÄɼ,íʚ* 4, 5 6, 6 351, 52 50, 77 12 
* 2ʞ,ŪĖ&dSiÃ=íʚ 
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AVS30=1.13AVS20+19.5 (2.1) 
 
AVS20-20m,ĨîSƱɰİ&< PʱSƔĖ20m*ǃ)Ʌǀǎ- Łʰ:=%<žrĖ20m
3&Ȥ'Č%AVS20?ȕ± 2ʱ008ĩĚœmĎð°ʐíʚ, IWTH25ʮ3Ő²ÙŐ4022Galʯ
8 AKTH04ʮ3Ő²ÙŐ 2600Galʯ,9*ʊ¡-ǃʰɤʘƾȼĵ:ÿɳȰ<ʰĕ
ŒǨ)IATùĦǔŉ*ɢå<'=<ɴÿ)½ɰİ?ƀ<ĹʚɅǀɋʄ7ɇƋĐɝ:Ñ;ʏ
  ʱ
 Ł:=ĹʚɅǀɋʄ-PƱ¹ɵ1ȅº:40.96ȅ,Åʇ?³;±ʱ"%ʰɇƋÅʇ*
-PƱ9/SƱ,čƱ'Ĩɾɼ&-ȻʞƱÞ3=<Ôȯŉ< 3ʱƱĻ,ĄȐÏ/ȠȐ0
*)<9*RnXn?ŭ%< íʱȻʞ,ĹʚɅǀɋʄ-íʚóǩq,ôȋĖ*ɢåIATù
Ħǔŉ,ĽʟÞ3=<ʱL^FTiɤʘƾȼĵ-AVS308Vs=1000-1500m/sĖ,qȐƻȓ*ó$
ƶɼ9/ƻɼíǩ,Ⱦơ)=< ʰ=:,Ⱦơ,4&-ØɅǀǎéƀ,IATùĦǔŉ,Ľ
ʟ?Æ²*Ⱦơ& Ŀʰɭ<ņȔL^FTiƧ?Ñ"'*ɔĠ,Ɂå*)<'Ȭ< ʱ&ʰ
ƄǸȌ&-ĹʚɅǀɋʄ?:6Ɏ=IATùĦǔŉʮɾƴmʅĔ 2ʰ005ʯ&ʏ<'&ʰ
ØɅǀǎ,íǩƙɱ?Ðųéƀ,IATùĦǔŉ?Ñ;ʏ íʰʚóǩq,Ĺʚɋʄ'%ɇƋ?
čŭ< IʱATùĦǔŉ?ʏ'&ʚǄǔŉ,Ŋö,4?ÐųȢƌƂľ=< )ʱ ǟʰ
ɾƴmʅĔ(2005),IATùĦǔŉ-ɇƋÅʇ? 160ȅ'%;ʰȻʞƱ,Ľʟ7Þ3=%<
6ƄǸȌ,ɇƋƇ'ǳǭ%)ʱǟIATùĦǔŉ,ĐɝàƂģ 0.1-5.0 ȅ&<
6 ʰĿ,ƔɊ-,àƂģò?,4Ñ;Ŕ qʱɭ,9*íʚóǩq,ôȋĖ,Ľʟ- ʰ:
6Ɏ=IATùĦǔŉ*«ʞǨ*Ć%< ƄʱǸȌ&-ĊČIATùĦǔŉ?ǟ<
6* ɾʰƴmʅĔ(2005),ɇƋ*ǟ=%<íʚ,ť2r,Ʌǀǎ-ɇƋ:Ǯ 3ʱʰ
ʝȧĻņȔ8sŦĻíǩ*ɢåũ6ªđ,Ľʟ?Ē<6 qʰɭ,9*ĹʚɅǀɋʄ-Ǻ
ɡíǩ,7,?þǟ  ʱ
 Ł:=íʚóǩq,ĹʚɅǀɋʄ:ʰRotD50ʮBoore et al, 2006ʯ,ƩĨ½ɰİņȔL^FTi?
ȕ±Ŀʰĵ(2.2)*ŀ"%Øíʚ,ņȔL^FTiƧ?ȕ±  ʱ  
 
Average Ratio(t)=
1
m
 ln( Resobs,jt
ResGMPE,jt )
m
j=1
 (2.2) 
 
* tʰ-ņȔL^FTi,àƂ mʰ-Øíʚ,Ʌǀǎť Rʰesobs, j-Ʌǀǎ j,ɅǀȣĐ½ɰİņȔL
^FTiʰResGMPE, j-Ʌǀǎ j ,L^FTiɤʘƾȼĵ:ȕ±=<ƛǅ½ɰİņȔL^FTiʰ
Average Ratio-m,Ʌǀǎ,ņȔL^FTiƧ,Đťɧq,ȕȺĨî&< ʱ)>! ƛʰǅ½ɰİ
ņȔL^FTi*Đ<Ʌǀ¡,¢Ġ*ǱǪ<'& Øʰíʚ,íʚÁǔŉ,ɶ?Ƨɨ&< ʱ
:* ʚʰǄŪĖ?Ñ;ç59*ɺČ«Ʌǀǎ?ĨîÃ<'&šđǔŉ8ǹúşÀƌ,Ľʟ
?Ē&< )ʱ ƹʰĮʞr*ʚǄŪĖĆì<2005ĩȁęǯɀŬƫíʚ82007ĩȯǧÇěí
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ʚ 2ʰ007ĩūǉǯuɣƫíʚ-ĹʚɅǀǎʐ£,oɼ,Ʌǀǎ*ʎ:=<6 šʰđǔŉ8ǹúş
Àƌ,Ľʟ?Æ²*Ñ;ʏ%)Ôȯŉ<'*ƲŌ= Øʱíʚ&žȠǨ*ɇƋ*ǟ
ĹʚɅǀɋʄť?Ȼ 2.2*ǽʱØíʚ'7Ƙ+ 5-20ȇİ,ĹʚɅǀɋʄ?ǟ<'&  ʱ
 L^FTiɤʘƾȼĵ*-ʰŮƄê°,íʚ?x'%ƙȘ= Morikawa and Fujiwara(2013),d
Si?ǟ ʱ=*9; íʰʚɃƜ8ŪĖžǶɤʘ íʰʚOA\ʰƶɼ9/ƻɼ,íǩƙɱ?ɕű
üť'% ƛʰǅǨ)PGAmPGV ½ʰɰİņȔL^FTi?Ł<'&< ɑʱɺČǙǡ*#
%-Ŀɭ<ʰƄǸȌ&ɇƋĐɝ' 2011 ĩº,íʚäĤ²Ƌ*Þ3=%;ʰɇƋĐɝ'
«íʚ,ĨîǨ)ǔŉ?ƀ½ɰİņȔL^FTiŁ:=6&< IʱATùĦǔŉ?Ñ
;ʏíʚóǩq,Ĺʚɋʄ*Đ<ƛǅ½ɰİņȔL^FTi-ȕ±&)6ʰíʚóǩ,S
Ʊɰİ? 3000m/s 'ČʰAVS30=1500m/s &ȕ±=<ƛǅ½ɰİņȔL^FTi:AlYnP
lLƧ&<2?ʏ<'& ǥʰǨ*íʚóǩq,ƛǅ½ɰİņȔL^FTi'%ņȔL^FT
iƧ?ȕ±  ʱ
 
2.4 PTNRUÎá¥Ã@<2= 
 =3&ê°ý&þ,ɤʘƾȼĵŝƑ=%< äʰĤ²Ƌ*ǟ<íʚSnO]nL8ƙȘ
=ɕűüťØǤ)<6ʰŁ:=<ǪǨüťʮ. PGA PʰGV SʰAʯ,¡7ɤʘƾȼĵ*
9"%Ǥ)<ʱ¨ȹǸȌʮSomerville, 2003ʯ',Ƨɨ,Ʌǎ:Abrahamsonand Silva(1997),L^FT
iɤʘƾȼĵ?ɸǟ<'Ɓ3=<ʱ Sʰomerville(2003)-Abrahamson and Silva(1997),L^
FTiɤʘƾȼĵ,äĤ²Ƌ*Þ3=íʚ?ɇƋĐɝʮA]lTOnbʯ'%; Lʰ^FTiɤ
ʘƾȼĵɇƋĐɝ,íʚ,ĨîǨ)ǔŃ?ƀ%'& íʰȻ9/ǈìŪĖíʚ,íʚÁǔŉ
?űǲ*&'Ň>=< êʱ°,°ʐíƤ°íʚ*Đ%ɸǟ÷Ù Ûʰƚ*íʚÁǔŉ,ɶ?
űǲ*ǻɓ&<Ɣɍ<ŅɁ< 3ʱ žʰɬ&-ū)íʚSnO]nL*ó$%þ,ɤ
ʘƾȼĵŝƑ=%< ʱ&-ê°,°ʐíƤ°íʚ,Ʌǀ½ɰİņȔL^FTi'ȿť,L^
FTiɤʘƾȼĵ:ȕ±=<ƛǅ½ɰİņȔL^FTi,Ƨɨ:ɸ³)ɤʘƾȼĵ?ɺČ<  ʱ
 
2.4.1 PTNRUÎá¥ÃAØw@<2= 
 qɭ,9* íʰȻ9/ǈìŪĖíʚ,íʚÁǔŉ?Ƨɨ<6*ǟ<L^FTiɤʘƾȼ
ĵ,ɺČ-ōɽ*ȹŅɁ< Sʱomerville(2003),íʚÁǔŉ,Ƨɨ&- ɇʰƋĐɝ,þ,íʚ
L^FTiɤʘƾȼĵʮAbarahamson and Silva, 1997ʯ,äĤ²Ƌ*ǟ:=A]lTOnb&;ʰ
ĵ(2.3)?ǃɤʘƾȼĵɺČ=%<'Ȭ:=<  ʱ
 
All Average(t)=
1
n
 1
m
 ln( Resobs,i,jt
ResGMPE,i,jt ) ≈0
m
j=1
n
i=1
 (2.3) 
 
* tʰ-ņȔL^FTi,àƂ nʰ-ɇƋĐɝ'íʚťʮSomerville(2003)&- 10ʯʰm-Ø
íʚ,Ʌǀǎť Rʰesobs, i,  j-íʚ iʰ Ʌǀǎ j,ɅǀȣĐ½ɰİņȔL^FTi RʰesGMPE, i,  j-íʚ iʰ Ʌ
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ǀǎ j,L^FTiɤʘƾȼĵ:ȕ±=<ƛǅ½ɰİņȔL^FTiʰAll Average-n,íʚ,
ĨîņȔL^FTiƧ,Ĩî¡&< ʱ)>! «ʰàƂģò&All Average,¡Đťɧq&0&<
'- Lʰ^FTiɤʘƾȼĵ«íʚ,ĨîǨ)ǔŃ?ƀĵ&<'?ǽ%; ƛʰǅ¡*
Đ%Øíʚ,íʚÁǔŉ,ɶ?űǻ*<'&<  ʱ
 ƄǸȌ&ǟ<L^FTiɤʘƾȼĵ7ĵ(2.3),Ƈ?ǃ7,Ɓ3ʱ3ʰqɭ9
*:6Ɏ=IATùĦǔŉ?íȻʞɅǀɋʄ:Ñ;ʏ íʰʚóǩq,Ĺʚɋʄ?Ɏ
<6 ƧʰɨǨǺɡ)íǩ*ɸǟ&<L^FTiɤʘƾȼĵƁ3=< ʱq,Ʌǎ: ƄʰǸȌ
&-Somerville(2003)&ǟ:=Abrahamson and Silva(1997),L^FTiɤʘƾȼĵ șʰê,Ơtï
ɤʘƾȼĵ,ʆǦ\kKBFTʮNext Generation of Ground Motion Attenuation Model (NGA) projectʯ&ŝ
Ƒ=Chiou and Youngs(2008),L^FTiɤʘƾȼĵʰê°,íʚ?x'%ƙȘ=Morikawa 
and Fujiwara(2013),L^FTiɤʘƾȼĵ,ɇƋĐɝíʚ*Đ<ɸǟŉ?Ɣɍ< Sʱomerville(2003)
',Ƨɨ,Ʌǎ: Ûʰœư'L^FTiɤʘƾȼĵ&Ɏ?ȹ'Ɓ3=<ʰ¨ ȹǸȌ,L
^FTiɤʘƾȼĵê°,°ʐíƤ°íʚ*Đ%ĵ(2.3)?ǃ-sű&< ūʱ*Ɣɍ*Ñ
;ª=2ĵ- Vs=1500m/sȇİ,Ǻɡíǩ*ɸǟ& Mʰorikawa and Fujiwara(2013)-ɇƋĐɝíʚ,
Ç²A]lTOnb')<ɤʘƾȼĵ&<ʱrʰØL^FTiɤʘƾȼĵ*#%ɕű<  ʱ
 
2.4.2 Abrahamson and Silva(1997)APTNRUÎá¥Ã  
Abrahamson and Silva(1997)-x*șê&ǦǝM4.4-7.4,58íʚ655ɋʄ,SnO]nL?ó*ƙ
Ș=%; íʰʚɃƜ ʚʰǄŪĖžǶɤʘ ŪʰĖǹúïĵ íʰǩŊö?ɕűüť'% àʰƂ0.01-5.0
ȅ,½ɰİņȔL^FTi?ȕ±<'&< )ʱ äʰĤ²Ƌ*-ƩĨ2Ő²?īĨîņ
ȔL^FTiǟ:=%<ʱƠĵ(2.4)*L^FTiɤʘƾȼĵ?ǽ. 
 
ln SAg=f1M,rrup+Ff3M+HWf4M,rrup+Sf5PGArock 
 
M≤c1 :f1M, rrup=a1+a2M-c1+a128.5-Mn+	a3+a13M-c1
 ln R 
M>c1 :f1M, rrup=a1+a4M-c1+a128.5-Mn+	a3+a13M-c1
 ln R 
R=rrup2 +c42 
 
f3=



 M≤5.8 aʲ5
5.8<M<c1 aʲ5+
(a6-a5)
c1
M≥c1 aʲ6
 
 
f4(M,rrup)=fHW(M)fHW(rrup) 
 
 
 
 
 
 
 
(2.4) 
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fHW	M
= 
M≤5.5 0ʲ
5.5<M<6.5ʲM-5.5
M≥6.5 1ʲ
 
fHWrrup=








 rrup<4 0ʲ
4<rrup<8 aʲ9
rrup-4
4
8<rrup<18 aʲ9
18<rrup<24 aʲ9 1-
rrup-18
7

rrup>25 0ʲ
 
 
f5	PGArock
=a10+a11ln(PGArock+c5) 
 
 
 
 
 
 
(2.4) 
 
 
 
 
 
 
 
* SʰA(g)-Ê g,½ɰİņȔL^FTiʰM-dnclT`GVQenU rʰrup-ŪĖʞžǶɤ
ʘ Fʰ-ŪĖOA\,ťʮ1ʲ ɮŪĖ 0ʰ.5ʲ ũ6 0ʰʲ Ɲ=ŪĖʯʰ HW-qǩ*ʈ<ťʮ1ʲ q
ǩ£ 0ʰʲ ,ʯʰ S-IAT*ʈ<ťʮ1ʲ Vs>600m/sĖ,qȐ20mq 0ʰʲ Vs>600m/sĖ,
qȐ20mrʯ&< aʱ, b, c-äĤ²Ƌ,ť PʰGArock-ĚǩIAT,žÿ½ɰİ&< IʱAT
ùĦǔŉ-Vs600m/sĖ,qȐƻ*ʈ:=ʰĚǩ'ɦĸíǩ, 2Ȉʥ,XOnl&IATȾ
ơčŭ=<  ʱ
 
2.4.3 Chiou and Youngs(2008)APTNRUÎá¥Ã  
Chiou and Youngs(2008),ɤʘƾȼĵ-NGA project, 5#,ʆǦQnbʮAbrahamson and Silva, 2007; 
Boore and Atkinson, 2007; Campbell and Bozognia, 2007; Idriss, 2007ʯ,1#&ʰ°ʐíƤ°íʚ172íʚ*
9<3500ɋʄ:)<SnO]nL:ɤʘƾȼĵ?ƙȘ%< êʱ°,íʚ-1995ĩ­ıǯÉɼ
íʚ*<22ɋʄ,4&< NʱGA project,L^FTiɤʘƾȼĵ- SʰnOɿ,þM5.5-7.5,
ȗç&5#,dSiʇ*ÿĠ)'ǻɓ=%<(Abrahamson et al.,2008)ʱ 3ɀƆ(2010)-ʰ
ê°&Ǧǝ7#,°ʐíƤ°íʚ,ĹʚɅǀɋʄ'NGA5dSi9/°Ęmȫĝ(2006):Ł:
=<ƛǅ½ɰİņȔL^FTi?ƧɨȢƌʰʅàƂʮ1.0ȅqʯ-Chiou and Youngs(2008)ž7
ȳĐņ<'?öß%;ʰàƂ 1.0ȅȇİ&ƀŌ)Ġɂ:=Somerville(2003)* Chiou 
and Youngs(2008),dSi?ƔɍĐɝ*Ñ;ª=ʱƠĵ(2.5)(2.6)*Chiou and Youngs(2008),L^FT
iɤʘƾȼĵ?ǽ  ʱ
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lnYref=c1+c1aFRV+c1bFNM+c7(ZTOR-4)	+c2M-6+
c2-c3
cn
1+ecncM-M+c4ln[Rrup+c5 
c6max(M-cHM,0)]+(c4a-c4)ln(Rrup2 +cRB2 )+ cγ1+
cγ2
coshmax(M-cγ3,0)	
Rrup 
c9FHWtanh
Rxcos2δ
c9a




1-
RJB2 +ZTOR2
Rrup+0.001



 
 
(2.5) 
lnY= lnYref+ϕ1min ln 
Vs30
1130
 ,0
+ϕ2eϕ3( minvs30, 1130-360)-
eϕ3(1130-360)· ln yref+ϕ4ϕ4
+ϕ5 1-
1
cosh(ϕ6 max (0,Z1.0-ϕ7))
+ ϕ8
cosh0.15 max0,Z1.0-15 
(2.6) 
 
ĵ(2.5)-íʚɃƜ ŪʰĖǹúïĵ ʚʰǄŪĖɤʘ*ʈ<óǼĵ& Yʰref-ƩĨŬÝ,ƛǅ½ɰİņȔL
^FTiʮť*9"%- PʰGAmPGV 7ȕ±Ôʯ ZʰTOR-qȐƻʰM-dnclT`GVQen
UʰRrup-ʚǄŪĖʞ:ĐɝIAT3&,ɤʘʰ-¥ũɆʰRX-ŪĖʞqȐ,íȻŗĽ:ĐɝI
AT3&,ɤʘ RʰJB-ŪĖʞ,íȻŗĽ:ĐɝIAT3&,ɤʘ FʰRV-ɮŪĖ,ť&1;Ɇ
30: 150,ȗç& 1ʰ=ý& 0')<ʱFNM-ơŪĖ,ť&1;Ɇ-60:-120,
ȗç&1 ʰ=ý-0')< cʱ,ʠ-äĤť&< ĵʱ(2.6)-ôȋĖ*ɢåIATùĦ*ʈ
<ĵ& Yʰ-IATùĦ?Þ6ƛǅ½ɰİņȔL^FTi Vʰs30-íȻʞ:ƻ30m3&,ĨîS
Ʊɰİ Zʰ1.0-SƱɰİ1.0km/sĖ,qȐƻ& ĐʰɝIAT,ƻɼSƱɰİƙɱŁ:=)÷Ù Ơʰ
ĵ(2.7),ȡʩĵ*9; 
 
lnZ1.0=28.5-
3.82
8
ln(vs308 +378.7
8) (2.7) 
 
ȕ±&< 3ʱ,ʠ-äĤť&< ʱq,9* Cʰhiou and Youngs(2008),dSi-dncl
T`GVQenUʰŪĖʞžǶɤʘ ŪʰĖǹúïĵ ŪʰĖʞqȐƻ qʰǩÀƌ ƶʰɼ'ƻɼíǩƙɱ
?ɕűüť'% GʰMRotI50ʮBoore et al. 2006ʯ?ǟƩĨŐ²,ĨîǨ)½ɰİņȔL^FTi?
Ł<'&<  ʱ
 
2.4.4 Morikawa and Fujiwara(2013)APTNRUÎá¥Ã 
 Morikawa and Fujiwara(2013)-Kanno et al.(2006),SnO]nL* 2011ĩ3&*ê°&Ǧǝíʚ
?½SnO]nL?ó*ɤʘƾȼĵ?ƙȘ%<ʱKanno et al.(2006)- 1968 ĩÆÂƫíʚ:
2003ĩÆÂƫíʚ3&,ê°,íʚ'ʚǄɬ¤,SnO?Ⱦ6*êý&Ǧǝ 12,íʚ?½
SnO]nL?ƙȘ%< ʱ"% Mʰorikawa and Fujiwara(2013),ɤʘƾȼĵ-þ,ê°
 22 
,íʚɅǀɋʄ?ó*ƙȘ=%; ƄʰǸȌ,ɇƋĐɝíʚ,Ç²äĤ²Ƌ*ǟ:=A]lT
Onb')<ʱƠĵ(2.8)(2.9)(2.10)*L^FTiɤʘƾȼĵ?ǽ  ʱ
 
logpre=a1Mw1' -Mw12+b1-kX+c1_k-log(X+d1·10e1Mw1
'
) 
Mw1' =min(Mw, Mw01) 
(2.8) 
  
logpre=a2Mw2' +b2-kX+c2_k-log(X+d2·10e2Mw2
'
) 
Mw2' =min(Mw, Mw02' ) 
(2.9) 
  
Gd=log
obs
pre
=pd·log 
max(Dlmin,D1400)
Do
 
Gs=log	
obs
preGd

=ps·log 
min(Vsmax,Vs30)
Vo
 
(2.10) 
 
ĵ(2.8)'ĵ(2.9)- íʰʚɃƜ ʚʰǄŪĖžǶɤʘ íʰʚOA\?ɕűüť'óǼĵ& pʰre-PGAʰ
PGVʰņȔL^FTi,¡ʰMw-dnclT`GVQenUʰX-ʚǄŪĖžǶɤʘ kʰ-íʚOA
\ʮ1ʲ°ʐíƤ°íʚ 2ʰʲ\jnTøǣíʚ 3ʰʲLg[°íʚʯ aʰ bʰ cʰʰ d,ʠ-äĤť&
<ʱĵ(2.8)'ĵ(2.9)-M8q,\jnTøǣíʚ,ŚĦʧá?Ǥ)<ȻǗ&dSiÃ%;ʰMw01, 
Mw02, Mw1-ŚĦʧá*ʈ<ʠ&<ʱM7 r,°ʐíƤ°íʚ*-(!:?ǟ%7ÿĠ-)ʰ
ƄǸȌ&-ĵ(2.8)?ǟʱĵ(2.10)-ƶɼ9/ƻɼíǩ*ʈ<Ⱦơʠ&ʰGd-ƻɼíǩ,ùĦǔ
ŉʰD1400- Vs=1400m/sĖ,qȐƻʰGs-ƶɼíʚ,ùĦǔŉʰVs30- 30m3&,Ĩî SƱɰİʰ
pd pʰs-äĤť&<  ʱ D1400-ȸÍ2(2009),ƻɼíǩƙɱ 1400m/s Ė,qȐ'ʈ:=<
ʰÑ;ŔɅǀǎþ6ʰƄǸȌ&- KiK-net, PSƔĖ?ÎȬ* Vs=1400m/sĖ,qȐƻ'
AVS30,ʈ?3'6ʮè2.1ʯʰŁ:=äĤĵ(2.11)?ǟ%ɉȕ,ʪɰÃ?è"  ʱ
 
D1400=215.2×exp(-0.002×AVS30) (2.11) 
 
q,9*ʰMorikawa and Fujiwara(2013),dSi-íʚɃƜ ʚʰǄŪĖžǶɤʘ íʰʚOA\ ƶʰɼ
9/ƻɼíǩ?ɕűüť'%ʰƩĨ2Ő²?]FTiÙŐPGA8PGVʰ½ɰİņȔL^FT
i?Ł<'&<  ʱ
 
2.4.5 PTNRUÎá¥ÃA Ò 
 Mw6.5ʰŪĖžǶɤʘ 10km,ʂǫ¥ũ,Ɲ=ŪĖ'ɮŪĖ&ȕ±ƩĨŬÝ,ƛǅ½ɰİņȔ
L^FTi,Ƨɨ?è2.2ʰè 2.3ǽʱè 2.2-AVS30=600m/s,Ǻɡíǩʰè 2.3-AVS30=300m/s
,88ɦĸíǩ&,ņȔL^FTi&< )ʱ qʰǩÀƌ-ȬŎ%: Cʰhiou and Youngs(2008)
,qȐƻ-4km'%<ʱǶàƂʮ1.0ȅʯģò&-ɮŪĖ,Ǻɡíǩ?ʏ%ʰMorikawa and  
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m

·Ìo³(,A¨dÖ»PTNRUA Òè0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	&(éêmë9
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 
m
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»PTNRUA Òè0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Fujiwara(2013)ž7ÿʱoŬʰʅàƂʮ1.0 ȅʯģò&-Ǻɡíǩ*ÿĠ-ɂ:=)ʰ88
ɦĸ&-Chiou and Young(2008),dSiž7ÿ Øʱĵ,.:#-Ǻɡíǩ&žÿ200Galȇİʰ
88ɦĸíǩ&-9;ʤȶ&žÿ500-600Galȇİ,Ġɂ:=< ʱ,oɁå'% Aʰbrahamson and 
Silva(1997)-íǩȾơǺɡ9/ɦĸíǩ, 2 XOnl)ʰAVS30 ?ǟƶɼíǩȾơ'
D14008Z1.0?ǟƻɼíǩȾơ?Ñ;ª=,L^FTiɤʘƾȼĵ'ɕűüťǤ)"6&
<'Ȭ:=<ʱ,6ʰMorikawa and Fujiwara(2013)'Chiou and Youngs(2008),dSi-ɦĸí
ǩ&7ÿĠɂ:=)ʱ,,Ɂå'%ʰäĤ²Ƌ*ǟ:=½ɰİņȔL^FTi,ɶ
ʮAbrahamson and Silva(1997)ʲ ƩĨ2Ő²,īĨî Cʰhiou and Youngs(2008)ʲ GMRotI50ʮBoore et al., 
2006ʯ*9<ƩĨ2Ő²,īĨîʰMorikawa and Fujiwara(2013)ʲ ƩĨ2Ő²,]FTiÙŐʯ8íʚ
,SnO]nL,ɶř:=<  ʱ
ƄǸȌ,Đɝíʚ,L^FTiɤʘƾȼĵ,ƛǅ½ɰİņȔL^FTi*Đ<Ʌǀ½ɰİņȔL
^FTi,¢Ġ:ĵ(2.3)',Đņ?ǻɓ< ɇʱƋ-qɭ,ɇƋœʡ*ŀ  ʰ Somerville(2003)'Û
ƚ*íȻʞ,ĹʚɅǀɋʄ?ǟɇƋ?žµ*Ɣɍ<ʱŁ:=Øɤʘƾȼĵ, All Average ?è
2.4 íʰȻʞɅǀɋʄ?ǟíȻ9/ǈìŪĖíʚ,íʚÁǔŉ,Ƨɨ?è2.5 2ʰ.6 2ʰ.7*ǽ èʱ
2.5-Abrahamson and Silva(1997)ʰ è2.6-Chiou and Youngs(2008)ʰ è2.7-Morikawa and Fujiwara(2013)
,L^FTiɤʘƾȼĵ*Đ<Ʌǀ¡,¢Ġ?Øǽ%< )ʱ èʰuȨɧ-ȲǐĐť&Ȼǽ
%< Ʌʱǀɋʄ*-RotD50ʮBoore et al., 2006ʯ*9<ƩĨŐ²,ĨîņȔL^FTi?ǟ%<ʱ
Morikwa and Fujiwara(2013),ɤʘƾȼĵ*-ʰäĤ²Ƌ&ǟ:=ƩĨ2Ő²,]FTiÙŐ&Ƨɨ
1&<ʰRotD50 ?ǟŬĵ(2.3)',Đņ9;ȳ"ʱè 2.4 9;ʰAbrahamson and 
Silva(1997),L^FTiɤʘƾȼĵ-ʰƄǸȌ,ɇƋĐɝíʚ*Đ%«àƂģ&ĨîǨ)ǔŃ?ƀ
%<'-Ɉʙʱɤʘƾȼĵ-àƂ 0.3ȅr&ɴĒɎʰàƂ 0.3ȅq&ɴÿɎ')"%
<ʱChiou and Youngs(2008),L^FTiɤʘƾȼĵ7Abrahamson and Silva(1997),dSi2(ʤȶ&)
Ûƚ,ǔŃɂ%Ñ=< oʱŬ Mʰorikawa and Fujiwara(2013),dSi-ɇƋĐɝ,«íʚ,ĨîǨ
)ǔŉ?ƀ%<'ǻɓ&< êʱ°,íʚ*Đ<Ɏ- Mʰorikawa and Fujiwara(2013),L^
FTiɤʘƾȼĵž7țİʪ'Ň>=< ʱ=-äĤ²Ƌ*ǟ=íʚSnO]nL,ɶ
?Ðų%<'Ȭ:= ɇʰƋĐɝíʚA]lTOnb')<L^FTiɤʘƾȼĵ,Ŭ9;ț
İʪ)<¥Ýǻɓ&< èʱ2.5 2ʰ.6 2ʰ.7*ǽíȻʞɅǀɋʄ:Ł:=íȻ9/ǈì
ŪĖíʚ,íʚÁǔŉ,ɶ-ʰØè'7è2.4&ǽAll Average*Đ<¢Ġ*)<,&ʰØè&
ɂ:=<íʚÁǔŉ,¥Ý-Ǥ)<ʱAbrahamson and Silva(1997)8Chiou and Youngs(2008),L^FTi
ɤʘƾȼĵ?ǟ÷ÙʰL^FTiɤʘƾȼĵ,Ľʟ*9;«íʚ*Đ%àƂ 1.0ȅȇİ&íʚ
Á,ǝŐĸ	íȻŪĖíʚ
,¥Ý')< oʱŬ Mʰorikawa and Fujiwara(2013),dSi-ƛǅ¡ʮN
kȧʯ?uń*Øíʚ,íʚÁǔŉ,ɶ?űǲ*ǻɓ&%<ʱè 2.79;ʰíȻŪĖíʚ,Ĩî
Ǩ)íʚÁǔŉ-àƂ3.0ȅr&-0.5ʮčť 0ʲ.6ʯȇİ,¡?ǽ%<ʱoŬʰǈìŪĖíʚ,
ĨîǨ)íʚÁǔŉ- Ɲʰ=ŪĖíʚ«àƂģ&ƛǅ¡ʮNkȧʯ'Ûȓ 3ʰ-žÿ0.2ʮčťʲ
Ȟ1.2ʯȇİƛǅ¡?qä<¥Ý ɮʰŪĖíʚ«àƂģ&ƛǅ¡ʮNkȧʯ'Ûȓ 3ʰ--0.2ʮč
ťʲȞ 0.8ʯȇİƛǅ¡?rä<¥Ýǻɓ&<ʱ¨ȹǸȌ,Ȣƌ'Ûƚʰê°,°ʐíƤ°íʚ
*Đ%7ǈìŪĖíʚ,íʚÁǔŉíȻŪĖíʚ9;1.5~2.0ȇİÿ)<¥Ýǻɓ&<  ʱ
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m
loâAÇzËÆ¦¬>[p6;OMRt¯A ÒèWëoÂ{oâêW
kë©n{A9K{oâêXë©n{AÔ{oâ 
 
,íʚ*ǱǪ<'ʰíȻŪĖíʚ&< 2011ĩȁěǯƷɯ;íʚ8 2016ĩǒƄíʚºʚ-«
àƂģò&ƛǅ¡ʮNkȧʯ'Ûȇİ,¡?ǽ ǈʰìŪĖíʚ&<2007ĩūǉǯuɣƫíʚ82013
ĩƏƃǯÄɼ,íʚ-«àƂģ&ƛǅ¡ʮNkȧʯ?rä<¥Ýɂ:= íʰȻ9/ǈìŪĖíʚ,
Å·sűǲ)íʚ7oɼĆì<ʱsűǲ')<oɁå'%IATùĦǔŉ,Ľʟř:=<ʱ
ØɅǀǎ,IATùĦǔŉ*ɢåɔĠ ƄʰƈǻɓʚǄǔŉ*ɢåíʚÁǔŉ,Ŋö?
Ƣż%<ÔȯŉȬ:=<ʱƠʠ*IATùĦǔŉ,Ⱦơ*#%ɑɕű<  ʱ
 
2.4.6 OMRt¯AÄ@<2= 
 qɭ9* íʰȻʞɅǀɋʄ?ǟ%íȻ9/ǈìŪĖíʚ,Ƨɨ?čŭȢƌ ǈʰìŪĖ
íʚ,íʚÁǔŉíȻŪĖíʚ9; 1.5-2.0 ÿ)<¥Ýǻɓ&ʰoɼíʚ&-Å·
sűǲ&"ʱ,oɁå'%ʰIATùĦǔŉ,Ľʟř:=<ʱè 2.8*Øíʚ,ɇƋ*
ǟØĹʚɅǀǎ,IATùĦǔŉʮɾƴmʅĔ 2ʰ005ʯ?íʚƦ*īĨîȢƌ?ǽ èʱu
9; íʰʚǦǝíòƦ*IATùĦǔŉ-Ǥ)"%; ǔʰ*2016ĩǒƄíʚ82007ĩȯǧÇěíʚ
,Ǧǝíò&-1Hzɬ,ùĦÿ ØʱɅǀǎéƀ,IATùĦǔŉ- ȿʰʗ)íǩƙɱ?Ðų
%<6ʰL^FTiɤʘƾȼĵ,AVS308D1400,4&-Æ²*Ⱦơ& íʰȻʞɅǀɋʄɋʄ
?ǟíȻ9/ǈìŪĖíʚ,íʚÁǔŉ,ɶ,¶·?æʙ*%<oɁå&<'Ȭ: 
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m

	æjµYÙAoâAoÂåÆ¦ÈÛAoâe¯?1H47EÉ]5K;OMRt ¯
LjIß2;oâs³´AÆ¦ÈÛAoâe¯?A Ò
 
Â
oÂå3GCoâs³Aoâe¯AÀ­zÑWA¨`A Ò
S.D. 0.1s 0.2s 0.3s 0.5s 0.7s 1s 2s 3s 5s 
íȻʞ 0.45 0.49 0.47 0.63 0.86 0.97 0.72 0.51 0.44
íʚóǩ 0.62 0.40 0.31 0.40 0.41 0.43 0.32 0.26 0.25 
 
 
=<  ʱ
è 2.9 * 2016 ĩʬÑǯuɼ,íʚ*<íȻʞ,ĹʚɅǀɋʄ':6Ɏ=IATù
Ħǔŉ?Ñ;ʏíʚóǩǬĺ,ĹʚƱĻ*9<íʚÁǔŉ,Ƨɨ?ǽ )ʱ Lʰ^FTiɤʘƾ
ȼĵ*- Morikawa and Fujiwara(2013)?ǟ%;ʰíʚóǩǬĺ,ĹʚƱĻ*Đ%- AVS30= 
1500m/s Ė,ƛǅ½ɰİņȔL^FTi?ȕ±ʰíʚóǩ? Vs=3000m/s 'Č%ʰAlYnPl
LƧ&< 2&ʏ<'&ǥǨ*íʚóǩq,ƛǅ½ɰİņȔL^FTi'ʱè2.99;íȻ
ʞ,Ʌǀɋʄ?ǟ%ɇƋ÷ÙʰØɅǀǎʇ,ĠǤÿʰȻ 2.3*ǽȲǐĐťɧq,ƛǅ
¢Ġ-àƂ1.0ȅɬ&žÿ0.97')"%< oʱŬ IʰATùĦǔŉ&Ⱦơíʚóǩq,Ĺʚɋ 
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ʄ?ǟ÷Ùʰè 2.99;íȻʞ,ĹʚɅǀɋʄ?ǟ÷Ù'Ƨɨ%ʰØɅǀǎʇ,ĠǤ-ű:
*Ē)"%<ʱĐťɧq,ƛǅ¢Ġ7àƂ 0.1ȅ?ʏ% 0.5r')"ʱ=-íȻʞɅ
ǀɋʄ?ǟ÷Ù*íʚÁǔŉØĹʚɅǀǎéƀ,IATùĦǔŉ,Ľʟ?þÿ*Ò%<
'?ǽ%; IʰATùĦ,Ľʟ&ƄƈǻɓØíʚ,íʚÁǔŉ?Ƣż%<ÔȯŉȬ
:=<  ʱ
ɇƋœʡ&7ǽɯ; ʰr,ɇƋ&-íȻʞ,ĹʚɅǀɋʄ::6Ɏ=IATù
Ħǔŉ&ʏíʚóǩq,ɅǀƱĻ?ǟ<''<ʱ3ʰƛǅ½ɰİņȔL^FTi-
Morikawa and Fujiwara(2013),dSi?ǟ%ʰAVS30=1500m/sĖ&ȕ±=¡*AlYnPlLƧ
&< 2ʮíʚóǩ?Vs=3000m/s'Čʯ&ʏ<'&ŠǨ*íʚóǩq,¡'ʱè 2.10*
íʚóǩq&,ņȔL^FTiƧ:Ł:=<ĵ(2.3),All Average,¡?ǽʱàƂ0.2ȅr&žÿ
-0.4ȇİ,ɞ,¡')"%<ʰ,,àƂģ-Ƙ+0?ǽʱƠȖ*Øíʚ,íȻ9/ǈì
ŪĖíʚ,íʚÁǔŉ,ƧɨȢƌ?ǽ  ʱ
 
2.5 oÂ3GC©n{oâAoâe¯A Ò 
 qɭ,ɇƋœʡ*ŀ"%ȕ±=íȻ9/ǈìŪĖíʚ,íʚÁǔŉ,Ƨɨ?è 2.11 *ǽʱ
ǈìŪĖíʚ,Ɲ=ŪĖ9/ɮŪĖ íʰȻŪĖíʚ?Å·%ǽ%< èʱu,ǌȴȧ-Øíʚ
,ƛǅ½ɰİņȔL^FTi*Đ<Ʌǀ½ɰİņȔL^FTi,¢Ġ,Ĩî¡& ʭʰȧ-ŪĖǹúO
A\Ʀ,Ĩî¡&< èʱ2.119;íȻʞ,ĹʚɅǀɋʄ?ǟ÷Ù'Ƨɨ% íʰȻ9/ǈìŪ
Ėíʚ,íʚÁǔŉ,ɶ9;űǲ*ǻɓ&< 3ʱ ǈʰìŪĖíʚ,u&7Ɲ=ŪĖ'ɮŪĖ
&íʚÁǔŉ,¥Ý88Ǥ)"%<'ǻɓ&< ®ʱǨ* ǈʰìŪĖíʚ,Ɲ=ŪĖ,Ĩ
î¡- àʰƂ0.2-2.0ȅȇİ&ƛǅ¡ʮNkȧʯ?Đťɧq&žÿ0.5ʮčť 1ʲ.6ʯȇİqä<¥Ý
ɂ:=ʰàƂ 2.0ȅr&ĹíʚÁǝŐ=%<'ǻɓ&<ʱoŬʰɮŪĖ,Ĩî¡-à 
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Ƃ0.1-1.0ȅȇİ&žÿ0.2ʮčť 1ʲ.2ʯȇİqä<¥Ýɂ:=ʰàƂ1.0ȅr,ǶàƂģò&Ĺ
íʚÁǝŐ=%<'ǻɓ& Ɲʰ=ŪĖ'Ƨɨ<'ÈɣàƂģò88ǶàƂ£*J
ZT%<ʱíȻŪĖíʚ-«àƂģ&ƛǅ¡ʮNkȧʯ?0.5ʮčť 0ʲ.6ʯȇİrä<¥Ýɂ
:= ǈʰìŪĖíʚ'Ƨɨ<'ǶàƂģò,íʚÁǝŐĸ'ǻɓ&< ɮʱŪĖ,ÈɣàƂ
Ǥ)<7,, íʰȻŪĖíʚ,ǶàƂģò,íʚÁǝŐĸ¥Ý- Sʰomerville(2003)'ɗáǨ)Ȣ
ƌ')" íʱȻ3-ǈìŪĖíʚ*²ʥ&)"ƹò,3íʚ- ʰ=7ǈìŪĖíʚ,í
ʚÁǔŉ'Ûƚ,ǔŃ?ƀ%6 ǈʰìŪĖíʚ&"'Ȭ< íʱȻ9/ǈìŪĖíʚ,
íʚÁǔŉ*ĠǤ±<oɁå'% íʰʚǦǝĖƶ,1;,ƀǏř:=< íʱȻŪĖíʚ-
ƶɼʢò,1;,Ľʟ&íȻʞ*ŪĖüǻɓ=< ƶʰɼíƤ-íƤƙŐǓɡÆ²*éȢ
%)6 ǆʰ"%7ņ¼ʍrɿĒ ǶʰàƂģò,ĹíʚÁ?ǝŐ)'Ȭ:=< ʚʱ
Ǆǔŉ*#%-Ơȏʍ&ɑɚɘ<  ʱ
oŬ& ǈʰìŪĖíʚ&<2013ĩƏƃǯÄɼ,íʚ8íȻŪĖíʚ&<2011ĩȁěǯƷɯ;í
ʚ-ʰíʚOA\Ʀ,Ĩî¡:ÿɳȰ%<ʱʚǄǔŉ*#%-Ơȏʍ&ɑɋʰ
2013ĩƏƃǯÄɼ,íʚ-ʚǄ2.84km'ʝĥ*ƶʰíȻíʚŪĖǝ%)ʰíʚǦǝ
Ėƶ,ŪĖǹúŜǀ= ǶʰàƂģò,ĹíʚÁ?ǝŐ)"ÔȯŉȬ:=< 2ʱ011ĩ
ȁěǯƷɯ;íʚ*#%- ȿʰť,ʚǄAlWnKflȢƌʮ.Ķʇ 2ʰ014ʯ:íʚǦǝĖ
ƶ,ŪĖǹúǻɓ& ʰ,íȻŪĖíʚ'Ûƚ,ǔŃ?ƀ%<*7>: ǶʰàƂģò,
ĹíʚÁǝŐ=%<ʱ,Ɂå*#%-Æ²*ŖŞ&%:ʰĿ,ƔɊɖʣ&<ʱ
2016ĩʬÑǯuɼ,íʚ&ǟɅǀǎ'ØɅǀǎ&Ł:=ņȔL^FTiƧ?è 2.12.1*ǽʱ
ØɅǀǎ-ʚǄŪĖ?Ñ;ç59*Ř±&%< èʱ2.11*ǽ=<9* ĺʰɐíʚ-àƂ0.2-
2.0 ȅȇİÈɣ<ǈìŪĖíʚ,Ɲ=ŪĖ,ǔŃ?ǽ%<ʱØɅǀǎ,ņȔL^FTiƧ*
ǱǪ<'ʰ«%,Ʌǀǎ&àƂ 1.0ȅȇİ*YnFɂ:=ʰgS@CnJflXOnl*ɢå
íʚÁǔŉ,ĠǤ)9*ɂ<ʱ=-ʚǄŪĖ:ťkmʘ=<'íʚÁłȟ)íƤƙɱ,
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üÃ*ɢåţ|mÐđ,Ľʟ&gS@CnJflXOnlsűǲ*)"6'Ȭ:=< íʱ
ʚÁ,ȓŬšđ,ɹȆ*-ʚǄɤʘ'Ʊʅʈ%<Ôȯŉǽâ=< 2ʱ016 ĩʬÑǯuɼ,
íʚý,íʚ,Ʌǀǎ'ØɅǀǎ,ņȔL^FTiƧ?è2.12.2-è2.12.18*3'6<  ʱ
 
2.6 D?E 
 ê°,°ʐíƤ°íʚ?Đɝ*íȻ9/ǈìŪĖíʚ,íʚÁǔŉ,ɶ?ű:*<'?
ǪǨ* 2ʰ000ĩʍ*Ǧǝ°ʐíƤ°íʚ18?Đɝ'%ʰL^FTiɤʘƾȼĵ:Ł:=
<ƛǅ½ɰİņȔL^FTi*Đ<číʚ,Ʌǀ½ɰİņȔL^FTi,¢Ġ*ǱǪ²Ƌ?ɏ
4ʱ,Ȣƌʰr,ŐƌŁ:=  ʱ
 ;3W\·Somerville, 2003)P~ Abrahamson and Silva(1997) NGA project  Chiou and 
Youngs(2008)¹x©¶§­¶¦C^Morikawa and Fujiwara(2013) 3
¦®£ª´owIc/vGxHp_A¹$g@'lx¢­µª§¶
¯Morikawa and Fujiwara(2013)>'5aº 
 vGx'¹by1xfJitP~bM9(x
xN6Hp_A¹b9(xM9(x?3.0YV?+
1.5-2.0	Z.%e¹<Ux-&º 
 }j¤¢ª#,N6P~¹![(n¤¢ª#,2zu~
x R1xitP~bM9(xxN6Hp_A¹by
fJitP~"Hp¹<U)XkºQ¹E9(M9
(x? 0.2-2.0Y¹q9(M9(x? 0.1-1.0YZ.DL
e
¹?+~1~xO7~Xkº:¹b9(x
?+DL
¹M9(xHpV?+xO70~X
kº 
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ń
ŃĊ*"à
¹ĸ*-ĸnå­ĩ ŃSĸÞå­ĩ/u½-ć+.-ń
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ĒÅŀZ!ŃHartzell and Heaton, 1983ŅKikuchi and Kanamori, 1991Ł	+PĚ#,ĭi
³
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.-ńĸÞ2J>L8FJĒÅ Ģ*
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Ðn<L:ú/éŃĸÞ¹ĺ#,ĭ¾
øİi/³-
-ńĪđÝĕĮ/é{ŃĢ§ĸĕĮĒÅÒġ-
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))m-'Ń¿Ģ§ĸđÝăbHartzell and Heaton(1983)Multi-time 
windowÖ´Ë*ŃĢ§ĸđÝĕĮ/éĒÅ
¼.-ńĢ§ĸđ
ÝĕĮ/é{ŃĸÞ¹Ģ_đÝĕĮ/w,d.-
-'ŃĘĀĸÞñħõ

³-
ŃOÍĦ¨Ļ/x-'ŃW.-OÍĦ*,ĒÅþ¤
y.-ń
'4HLJı··]ēü°-~×· Y~×·ŀ0.5, 1.0HzŁ^ĳ+.-ń 
 Âð÷ĒÅęggĵÐgĸ(ŃĢ§ĸđÝĕĮ/éĸÞ2J>
L8FJĒÅ
.-ńĊ3.1ĸÞ2J>L8FJ*,³.zĸSĒÅ?GCL
:L/óńŃ2018¡ÉîČīĸŃ2018¡ĲpīĸĸÞ2J>L8FJĂÆ·]
<L:
d¯	'ŃĸÞå­ÒġÌĔ ¼ńĊ3.1Reference vĶ
ĸÞ2J>L8FJ*-PĚ#,ĭisãcŃĸDLCJ=Mo ĸÞ2J>L8FJĒ
Å*ª+.]F-net]ŃĸďÏ F-net]ŃTarget Freq. ĒÅé+.§ĸđÝĕĮ
ę~×·ŃSub fault z¹čÿĺöŃSurface Rupture 2ùÔ'Ċĸ¹Àâ
-ńę~×· Y~×·^
0.03-0.1HzŃĽ~×·^
0.2-1.0Hzzĸ( ń%¹
čÿĺö 2000¡ľwîČīĸŃ2014¡įĬîpīĸ9.0km2/Ĵeĸ1.0-4.0km2
³.,ŃĽøİiĒĈ/À-ń 
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e=lm[!1'2"-1cW6gV(.+2$2
ĸ| Reference 
ĸDLCJ=(Nm) Mw 
(F-net) 
Target 
Freq.(Hz) 
Sub 
fault(km2) 
Surface 
Rupture* Inv. F-net 
2000¡ľwîČīĸ Iwata et al.(2000) 2.16E+19 8.62E+18 6.6 0.1-1.0 9.0 â 
2003¡îpīĸ Hikima and Koketsu(2004) 1.80E+18 1.53E+18 6.1 0.05-0.5 4.0 â 
2004¡ºáîRĞĸ Asano and Iwata(2009) 1.07E+19 7.53E+18 6.6 0.05-1.0 4.0 â 
2005¡ôîČ»Õĸ Asano and Iwata(2006) 1.15E+19 7.80E+18 6.6 0.05-1.0 4.0 â 
2007¡Ĉêrĸ 
Asano and Iwata(2011a) 1.57E+19 
1.36E+19 6.7 
0.05-1.0 4.0 
â 
Horikawa(2008a) 1.10E+19 0.1-1.0 1.0 
2007¡ºáîRĞÕĸ 
Aoi et al.(2008) 1.62E+19 
9.30E+18 6.6 
0.1-1.0 4.0 
â 
Miyakoshi et al.(2008) 1.62E+19 0.1-1.0 4.0 
Horikawa(2008b) 6.50E+19 0.1-0.5 1.0 
¦İKĆą(2008) 1.02E+19 0.03-0.5 4.0 
2008¡¯gĵĸ Asano and Iwata(2011b) 2.76E+19 2.72E+19 6.9 0.1-1.0 4.0 À 
2011¡įĬîpīĸ Äa$	(2015) 2.78E+17 2.13E+18 6.2 0.1-0.5 1.0 â 
2011¡ĹîÃīĸ Óę£(2011) 1.12E+18 8.38E+17 5.9 0.05-0.2 4.0 â 
2011¡ôîÙĤ,ĸ 
¦İ(2012) 1.14E+19 
9.58E+18 6.6 
0.03-0.8 4.0 
À ÇT$	(2014a) 1.37E+19 0.1-1.0 4.0 
Tanaka et al.(2014) 1.33E+19 0.1-1.0 4.0 
2013¡ÈÁîpīĸ ÇT$	(2014b) 7.10E+17 5.54E+17 5.8 0.1-1.0 1.0 â 
2013¡ÚĠUĢĸ ÇT$	(2015) 5.89E+17 5.47E+17 5.8 0.1-1.0 1.0 â 
2014¡įĬîpīĸ Óę£(2014) 8.09E+18 2.76E+18 6.3 0.05-0.2 9.0 À 
2016¡äÂĸkĸ 
Asano and Iwata(2016) 2.04E+18 
1.74E+18 6.1 
0.05-1.0 1.0 
À 
Kubo et al.(2016) 1.70E+18 0.1-1.0 4.0 
2016¡äÂĸ 
Asano and Iwata(2016) 4.50E+19 
4.42E+19 7.1 
0.05-0.5 4.0 
À 
Kubo et al.(2016) 5.50E+19 0.05-1.0 4.0 
2016¡ľwîRīĸ Kubo et al.(2017) 2.10E+18 2.24E+18 6.2 0.1-10 4.0 â 
*s2ùÔ'Ċĸ¹Àâ


3.1Û»}¿#,ĭŀzÛ¤-Ĝ}»}¿]Łi/óń3.1.1
à¹
ĸŃ3.1.2
Ċ¹ĸ-ń2003¡îpīĸŃ2011¡ôîÙĤ,ĸŃ2016¡äÂ
ĸÂĸ Ń2ĸÞ¹	+Í®.-'RĿĄěĄ2Ąió-ń%
¿#,ĭ/1ďÊoŃĊ*"à¹ĸñ:2@Ñ o#,ĭÛ
i/3.2óń3.2*,Ċ¹ĸ\· 5\(ŃÛ5kmVØØīļ
#,ĭ
`}
Ď+.-ń3.1.2*,zĸïí-Ń2008¡¯KgĵĸŃ2014¡
įĬîpīĸ 5kmVØØīļ&ĉ#,ĭ
Ń2011¡ôîÙĤ,ĸŃ
2016¡äÂĸkĸt"Âĸ ØīÛīQļ#,ĭ
ńĊ¹ĸ ĸÞ¹ 
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ACeRJCmTHkZS@;KpidRJn
7nF?q


#,¨Ļ
Ċĺ%Ĩ-'ŃfĤĊĺUĢ%#,ĭ
`}
Ď+.-ńM
»Ńà¹ĸ Ń3.2*,Û5-10km#,ĭ
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
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
AZS@LDk;KrLDkA>CmkTH8fX<
RJ_G$!)LD<b:p3AsCeRJCmr4As\BRJCmq


Ń20008i~%å200380'i´%å20138WQi´%Ãª¯´%
¡`¥5-15km°§¸¿¡P¼-¢£²¬¯Àæ¤Áµål,´`:¡`£%|¹°cK4´l
,¡¦² ¬ªª»±BÂÁÀæO²Àv²XÃ{ª»å&§¸¿5 ¾K4l,(
½·ÅÎØÞÑÆ(ÃG¦å©´ÃMm³§Àæ 
 
3.3 5Dhk;K]O< 
 Somerville et al.(1999)µåcÇáÕâÍÜáT³½¿H.¥ÁªcK4´&§¸¿5 ¾
.)d³)®¯K4l,(±ÅÎØÞÑÆ(ÃG§À¤±°åcK4ÛÒß´fCÃ{
¬ªæ©´wUå%Z±K4l,(r´cÖÝÚâÏâ³§À9­ ´ÎËâÞáÊÃM
¾ ³¦¯¿åÌÔÞÈ%³2§À<a´ª»´<aF_ãàÌ×äã%VkpH
Rå2016ä³)®ªfCcÛÒßYt´³@[²D*±²¬¯Àæ  
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
ARJ_GoE#*/% oEP:YMAp3As5Dhk;Kr4As]O<
m[,&0qr(Somerville et al.1999)


 ¤¤°µåSomerville et al.(1999)´ )d´)®¢åcÇáÕâÍÜá½¿?¾Áª&§¸¿5 
¾K4l,(±ÅÎØÞÑÆ(´G¦å?¾ÁªcÖÝÚâÏâ±ÎËâÞáÊ ¾%|½
·e$K4%´cfC´]Ã/L§Àæ#3.3³&§¸¿5·K4l,(±ÅÎØ
ÞÑÆ(´G´Z;#Ãn§æ#3.3½¿Somerville et al.(1999)´ )dµå§¸¿³)®ªK4l
,(´ÓÞÙáÊ±ÅÎØÞÑÆ´G½¿YE¥ÁÀæK4l,(µK4q´7&§¸¿¡K
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4´7&§¸¿´0.3Ã!À+ ³ÓÞÙáÊ¥Áåq°0.3Ã!À¹°y¿¥ÁÀæ
	´I³½¬¯åK4l,(¡^.¥ÁÀæ\³ÅÎØÞÑÆµåK4´7&§¸¿½¿
1.5	´uÃ¿"Ä«(°.z¥ÁÀæ¤´±¢åÅÎØÞÑÆµfCÃ1N³§Àª»j=±
¥ÁÀæGµå¹¨7&§¸¿´1.5	´uK4Ã¿"ºå¼¦7&§¸¿´1.5½¿3¥
{¹ªµ¡Á¶¥¾³(Ãv§ÀæÅÎØÞÑÆq´{·´7&§¸¿¡K4
´7&§¸¿½¿1.25	³²À¹°ÓÞÙáÊ§ÀæÅÎØÞÑÆ´P3S±¦¯åK4
´7&§¸¿´2	´§¸¿´3K4u¡P2­å¹ªµK4´7&§¸¿´
1.5	´§¸¿´3K4u¡P4­å¼¦£µK4´7&§¸¿´2	´§¸¿
´3K4u¡1­±1.5	´§¸¿´3K4u¡P2­å´¨Á ´SÃbª§@
¡Àæ 
	´F³½¿G¥ÁªcÖÝÚâÏâÃ|3.2³¹±»Àæ|´LengthµK4¥(km)åWidth
µK46(km)åRupture AreaµK4l,((km2)åAv. SlipµK4´7&§¸¿(m)åMax. Slipµ
K4´P-§¸¿(m)åNum. Asp.µG¥ÁªÅÎØÞÑÆ´JåTotal Asp. AreaµÅÎØÞÑÆ
(xo(km2)åAv. Asp. Slip.µÅÎØÞÑÆ(´7&§¸¿(m)åArea RatioµÅÎØÞÑÆxo]ãÅ
ÎØÞÑÆxo/K4l,(äåSlip Contrastµ§¸¿]ãÅÎØÞÑÆ(´7&§¸¿/K4
´7&§¸¿äåAv. Stress dropµK4´7&h²A°Eshelby(1957)´ =ÉÝÐÉÃ

.¦ª;(3.1)³½¿s¦ªæ 

∆σ= 7π
3
2
16
Mo
S
3
2
 (3.1) 

¤¤³Moµ%ÛâÚáÓåSµK4l,(°Àæª«¦å>§À%Z±K4l,(´ÎË
âÞáÊ¡SMo1/2©ĸŀ2007¡ĈêrĸŃ2008¡¯gĵĸŃ2016¡äÂĸÂĸŁ
 Fujii and Matsu’ura(2000)/sć3.1MPań1­´%³2¦¯}J´ÇáÕâÍÜá¡²¥Á¯
À+ å¯´%´cÖÝÚâÏâ´7&ÃgÀæ	å?¾ÁªcÖÝÚâÏâ ¾%|
½·e$K4%´cfC´]Ã{æ²å%´&§¸¿5 ¾G¦ªK4l,
(½·ÅÎØÞÑÆ(´K4#Ã³¹±»Àæ 

3.4 Ce\BRJCmm[]Oj 
3.4.1 #*/% Z;K 
 ký ŃĸÞ¹PĚ#,ĭi	+¹ñļt"09AH;1ļ/²hń
 Ń²h09AH;1ļÛ¤iïí-ń²h09AH;1Û»}òæ¤
ı·/3.4óń ¹:2@qj,ŃN
Ċ¹ĸŃO
à¹ĸ
-ń3.4*,Ċ¹ĸ Û5kmVØ¿(09AH;1
ĶR,Ńģà¹
ĸ Û10kmõ¤Ûīļ09AH;1
¿(ĶR-ń3.2óÛ»}#,
ĭi¸{ë-ń3.5zĸ/Ċĸ¹ÀâØī09AH;1Àâ/qj4ę
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Q	
)07;2* tlM z[biAQSk]SBQvRk]S


Ȣ/FUKkq«Ȳ@ƱȻŽȕ*Ɓȕ/âƜ0AOakUBưƔøĕȟŀ*Kagawa et al.(2004)/œè
3<Ȋĕ«Ċ@½ǔ-5km*ǫó#ȻÕy:<ÙǝńÿÙȫ0Ⱥ¦ÙȫŽȕȰÞ-AOakUB
@ŕ(=*ưǰ)=Ȼ,?$ȺÙǝÙȫńÿ/ŕƍ0ŽȕAOakUB/ŕƍ-ȟ
;>=ȻrņȺƉØńÿÙȫ02000ĐȷÁƧǠȕÙȫȺ2003ĐõÝƧ·ȕ/ÙȫȺ2013ĐšŗƧ·ȕ/
Ùȫ@ȣ#¦ÙȫȺ5kmƁ/ƁȕȰÞ-/6AOakUB@ŕ(=ȻƁȕȰÞ/AOakU
B0ȺƁĕè*)ńÿåÙǝȮ5)ȏ,*ǔ;>=ȻŽȕȰÞ/AOakUB0Ⱥ
ÙǝȮƤu)3<șè,=#7ȺÂµơ-ÙǝȮ5)ńÿåȏ=*ǔ=Ȼt/ǉŞ
:<ȺÙǝÙȫńÿ/ŕƍ0AOakUBƁĕ*ƥȟ=Ȼ
 2000ĐȷÁƧǠȕÙȫȺ2003ĐõÝƧ·ȕ/ÙȫȺ2013ĐšŗƧ·ȕ/Ùȫ0ȺƉØńÿÙȫ-8
?; ŽȕȰÞ-AOakUB@ŕ(=ƒƞ,Ùȫ)=ȻÙǝÙȫńÿƘ,%#rǡÔ
*(Ⱥ2003ĐõÝƧ·ȕ/Ùȫ:22013ĐšŗƧ·ȕ/Ùȫ0ȺÙȫǣũý%#*ĸ
;>=ȸ2003ĐõÝƧ·ȕ/ÙȫȽMw 6.1Ⱥ2013ĐšŗƧ·ȕ/ÙȫȽMw 5.8ȹȻŮŚ4(1998)9Ɛ 
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Q	Sk] nxK!s"' nx&(
 ,2/;?H
 
 
āpŉuȕ(2005)0Ùȫǣũ*ÙǝÙȫńÿ/ŕƍ/ȟ@5*7(<ȺMw6.0Ʒĕ/ÙǝÙȫńÿ
/ªƕƔ00%-ȃȻ5#Ⱥ>;/Ùȫ/ŽȕAOakUB/œè3<ș01mƷĕ)ȺŊƩ,Ù
ǝÙȫńÿƘ#2008ĐĂĳõÝ§ȤÙȫȸ5.9mȹ92014ĐȜȘƧ·ȕ/Ùȫȸ2.4mȹ*űȀ=*
ƥûơ-åșýȻ#%(ȺȫƄńÿ/3<ÙǝȮ5)ȏ! ÙǝÙȫńÿƘ,
%#ÃǗĪǔ;>=Ȼ2000ĐȷÁƧǠȕÙȫ0Ùȫǣũè(Mw 6.6)ȺŽȕȰÞ-AOakU
BíØ(#-8?; ȺÙǝȮ-,åưǰ>#/6)%#Ȼ/,Ùǝå
ÙǝÙȫńÿ+0Ⱥç/ƮƺǕ-:%(Ƿǵ,>(=ȸ1ȑƚ4Ⱥ2002ȹȻ
ŊƩ,ÙǝÙȫńÿƘ,%#ǡÔ*(ȺÜǢ4(2002)0ȫƄńÿÙǝȃ5)ĲȜ(
,ŘĲƏ)%#ÃǗĪ@ķľ#Ȼ5#Ɛāpŉuȕ(2005)0ȺŪ >ńÿƯä-ǺÔ#ßƢ/
ųďņË/å-û(ǝÿÙƢ0¯ńåĝ=#7ȺńÿƯäfFZPeơ-ÙǝȮ5)ńÿå
ȏ-*@ķľ(=Ȼtȅ/:-ŧ
,ǡÔŤǩ>(=ȺŊư,»Ô-&(0
¸«-ǧŊ>(,Ȼ®ƻ/Õ2.11:<Ⱥ2000ĐȷÁƧǠȕÙȫȺ2003ĐõÝƧ·ȕ/ÙȫȺ2013
ĐšŗƧ·ȕ/Ùȫ/3Ùȫ/ÙȫµƒĪ-ƨƣ=*Ⱥ2000ĐȷÁƧǠȕÙȫ:22003ĐõÝƧ·
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ȕ/Ùȫ0ȺƬÎŖċÞ/ÙȫµƘĲĜƉØńÿÙȫ/ƒĦ@ƱȺ2013ĐšŗƧ·ȕ/Ùȫ0Ƭ
ÎŖċÞ/ÙȫµƘĲěÙǝńÿÙȫ/ƒĪ@Ʊ#Ȼ >8ŽȕȰÞ-AOakUB@ŕ(
=ÙȫµƒĪ0ƞ,%(=Ȼ/»Ô-&(0ÙůŦȋ9ȫƄńÿ/ĲƏĕȺÙÞĪƽǔ
;>=Ⱥ"/Ǯǆ-&(vŊ)<Ģ/Ťǩǳȱ)=Ȼ 
t/ǉŞ@Ǿ5(Ⱥ2013ĐšŗƧ·ȕ/Ùȫ0ÙȫµƒĪ*ŽȕȰÞ/AOakUB;Ùǝń
ÿÙȫ-Ì7(ǧŝ@ǜȺ2000ĐȷÁƧǠȕÙȫ*2003ĐõÝƧ·ȕ/Ùȫ0"/55ƉØńÿÙȫ
*(Ĵ**#Ȼ  

3.4.2 S&!vRk]S ^{k]5:8?1? 
 Somerville et al. (1999)/ßƅ-ß'Ķª#ńÿƯäȰÞ:2AOakUBȰÞ;ȺÖ§/§
ȤÙů§Ùȫ/Ùǝ:2ƉØńÿÙȫ/ĆǤơpĥǤơńÿ\jfqRq-ƨƣ=ȻSomerville et al. 
(1999)0ǀÖ/§ȤÙů§Ùȫ15@z*#ȫƄńÿ/ƒĪ¶;Ùȫǣũ*ńÿƯäȰÞ-OIq
koHȟ=*@Ŋ;-Ⱥu/OIqkoHȟȸ1st-stage scalingȹ@Ļţ(=Ȼ

S =2.23 × 10-15×Mo
2
3   (3.2) 

-S0ńÿƯäȰÞ(km2)ȺMo0ÙȫgqfoW(dynepcm) =Ȼ¥psñ(2001)0Wells and 
Coppersmith(1994)/Ùȫǣũ*ńÿȮƹ/ȟ@Á<¥>Ⱥ Mw6.5ȸMo=7.501018NmƷĕȹ@ǻ=
*ńÿĎ/ȴÐȸ,?$ȺÙȫƟƘÿ-û=ȴÐȹ-ȺSMo1/2-OIqkoHȟå¶
=*@ƱȺu/OIqkoHȟȸ2nd-stage-scalingȹ@Ļţ(=Ȼ 

S =4.24 × 10-15×Mo
1
2           7.50×1018Nm<Mo<1.8×1020(Nm)   (3.3) 

;-ȺMurotani et al. (2015)0Öæ/Ȝèńÿ/Ùȫ@Jo\ClȺMw7.4ȸMo=1.81020NmȹƷ
ĕ)/3<ș/ȴÐ-ȺSMo1-OIqkoHȟ-å¶=*ƱȺu/:,OI
qkoHȟȸ3rd-stage-scalingȹ@Ļţ(=Ȼ 

S =1.0 × 10-17×Mo          Mo>1.8×1020(Nm)   (3.4) 

Ùȫǣũ-í#3&/ÓČƤǍ;3-stage-scaling model*Ï1>(<ȸ1ȺIrikura and Miyake, 
2011ȹȺńÿƯäȰÞ*Ùȫǣũ/OIqkoHȟƱ>(=ȻřƮƺ/ǧŝûǸ0Ⱥœèǣũ
/Ùȫ2016ĐƎřÙȫ(Mw 7.1)/#72nd-stage scaling model5)-ûĨ=*ǔ;>=Ȼ 
 řƮƺ)Ĥ;>#Ùȫǣũ*ńÿƯäȰÞ/OIqkoHȟ@Õ3.6-5*7=Ȼ¦Ùȫ-û=
OIqkoHȟ@Õ3.6.1ȺÙǝńÿÙȫ-û=OIqkoHȟ@Õ3.6.2ȺƉØńÿÙȫ-û=
OIqkoHȟ@Õ3.6.3-Æ
ƱȻ SMo2/3*SMo1/2/âƜ*>=Mo=7.501018(Nm)/ȃ/ 
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
Q	GS S9?8>3k]~WU 0.?;>-FZp} P`cw
md} P`cD\S hYqD q

Q	vRk]S S9?8>3k]~WU 0.?;>-FZp} P`c
wmd} P`cD\S hYq
Q		Sk]S S9?8>3k]~WU 0.?;>-FZp} P`c
wmd} P`cD\S hYq

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Ùȫ0Ē&íØȸ2000ĐȷÁƧǠȕÙȫȺ2004ĐŅƊƧyǼÙȫȺ2005ĐƲāƧǠņŸÙȫȺ2007
ĐŅƊƧyǼŸÙȫȺ2011ĐƲăƧžȉ<ÙȫȹȺ >8SMo2/3/ǙĈƥ­-ģ%(=:-
Ǣ=#7ÓČƤǍ/ĺó-0SMo2/3/ȟ-Ì7#ȻÕ3.6.1:<řƮƺ/ûǸÙȫ0ȺSomerville et 
al.(1999)*¥psñ(2001)/ÓČƤǍ-ť.ûĨ=ǉŞĤ;>#ȻÙǝ:2ƉØńÿÙȫ/ǉŞ
@űȀ=#7ȺǧŝûǸ/¦Ùȫ/ÓČƤǍ@ƾª=*Ⱥ 

S =2.72 × 10-15×Mo2/3           SMo2/3  (3.5) 

S =4.28 × 10-11×Mo1/2           SMo1/2  (3.6) 

Ĥ;>#ȻSMo1/2/ǙĈƥ-ȟ=ÓČĘ0Ùȫ/ŀþ,8//Ⱥ¥psñ(2001)*ť.û
Ĩ=ÓČĘĤ;>#ȻSMo2/3/ǙĈƥ-ȟ=ÓČĘ0ȺSomerville et al.(1999)/ŀȸ2.23ȹ:
<0.5Ʒĕè2.72Ĥ;>#Ȼ/ŀ/Ȑ0ÙȫgqfoWMo=5.01025Nm@ǔ(ńÿƯä
ȰÞ@ƾª=*ȺSomerville et al.(1999)/ÓČĘ303km2ȺřƮƺ/ÓČĘ369km2Ʒĕ/ȐƘ
=Ȼ/ȐƘ#rǡÔ*(ȺȃĐ/Ùȫ-û=ȫƄCo[qNioǧŝ/ȶǂĕ¶ĸ;
>=ȻȃĐ/Ùȫ0ÙȫǦƃǋ/¡ô9ÙuŦȋgVl/ShqZoH-:=Hkqoȟŀ/ȶǂĕ¶
-ȺvÚǹ3<ș«Ċ/«ǧǗȳǿơ-Ët(=ȻSomerville et al.(1999) ƙ;>#ȫƄ
Co[qNio0Æǡǅńÿ/èǁ(0.2-20km2ȹȺÕ3.6.1)Ʊ#ÓČƤǍ-û=ÆÙȫ/ć
ƞ8è#7Ⱥœȃ/Ùȫ*Co[qNioǉŞ*űȀ=*ǂĕ³%(#ÃǗĪĸ;>=Ȼ 
Ùǝ:2ƉØńÿÙȫ/ńÿƯäȰÞ*ÙȫgqfoW/OIqkoH­ȸÕ3.6.2, Õ3.6.3ȹ/Ȑ
-ƨƣ=*Ⱥu/ÓČĘ(3.7) - (3.10) 

Ssurface =2.8× 10-15×Mo2/3           SMo2/3  (3.7) 

Ssurface =4. × 10-11×Mo1/2           SMo1/2  (3.8) 

Suried =2.67 × 10
-15×Mo2/3           SMo2/3  (3.9) 

S uried=3.94 × 10
-11×Mo1/2           SMo1/2  (3.10) 

Ĥ;>#ȻSsurface0ÙǝńÿÙȫ/ńÿƯäȰÞȺSBuried0ƉØńÿÙȫ/ńÿƯäȰÞ@ƱȻSMo1/2
/ǙĈƥ-ȟ=ÓČĘ-ƨƣ=*Ⱥŀ/ćȸÙǝȽ4.46ȺƉØȽ3.94ȹ099èȺÙȫ/
Lo_lþ,#7Ⱥ/ć-ŕįĪ=0¸«-Ƿǵ),ȻSMo2/3/ǙĈƥ-ȟ=
ÓČĘ0ȺƉØńÿÙȫ/ŀÙǝńÿ/8/:<ý,=ȸÙǝȽ2.84ȺƉØȽ2.67ȹËKagawa 
et al.(2004)*ŁÇơ)=Ⱥ¢ǜƮƺ4+èćȸÙǝȽ2.99ȺƉØȽ2.03ȹ0,Ȼ  
 ńÿȮ¦/ďÚĨ±ȡuș0¨ĝGjTG@ó#Ę(3.1)-:<ƾª>=Ȼ5#Ⱥ¨ĝGjT
G@ó),AOaGWű/èȜèńÿ-û(0ȺFujii and Matsu’ura(2000)-:%(3.1MPa 
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		k]GE aTgIB SK!vRk]S r
ÙȫRC_ ďÚĨ±ȡuș Ũƅć
¦Ùȫ 1.68 0.38 
ÙǝńÿÙȫ 1.64 0.35 
ƉØńÿÙȫ 1.70 0.39 


ó>=ȸÙȫǴŠƮƺĺȍřȕȺ2016ȹȻřƮƺ)0ȺSMo2/3/ǙĈƥ@ƱÙȫ-û(Ⱥ
¨ĝGjTG@ó#Ę(3.1)-:<Ùǝ:2ƉØńÿÙȫ/ńÿȮ¦/ďÚĨ±ȡuș@űȀ
=Ȼ¨ĝGjTG@ó#Ę(3.1)0ÙȫgqfoW*ńÿƯäȰÞ)Ǩƾ>ȺÙǝ:2ƉØń
ÿÙȫ/ńÿƯäȰÞ*ÙȫgqfoW/OIqkoH­-èć,*;ȺĤ;>=ńÿȮ¦
/ďÚĨ±ȡuș8Éŧ-ćýȸǝ3.3ȹȻ 
 t/:-ȺĆǤơńÿ\jfqRq)=ńÿƯäȰÞ*ÙȫgqfoW/OIqkoHȟ9
ńÿȮ¦/ďÚĨ±ȡuș;Ùǝ:2ƉØńÿÙȫ/ȫƄƒĪ@űȀ#Ⱥ¢ǜƮƺȸKagawa 
et al., 2004ȹ)ưǰ>#ŊƩ,ćƞ0Ö§/§ȤÙů§Ùȫ)0ưǰ),%#Ȼ  

3.4.3 S&!vRk]S e{k]5:8?1? 
 Somerville et al.(1999)/róßƅ-ß'ȺńÿȮ¦/ďÚ3<ș/1.5tè,3<@ŕ
=ȰÞȸAOakUBȹ@Ķª#Ȼ3<ș/vÚǹĪȺƒ-3<ș/èAOakUBȰÞ
/íØ0Ĝȫµ/ƘĲ-Ɓȟ?%(<ȺgVl¶-ȧ(0ȗǡ,ȫƄ\jfqRq*,=Ȼ
Somerville et al. (1999)0Öæ/15/§ȤÙů§Ùȫ;AOakUB@ĶªȺAOakUBȮƹ*
ÙȫgqfoW/ǙĈƥ­@Ʊ(<Ⱥu/ÓČĘ(3.11)@Ļţ(=Ȼ 

S a=5.00 × 10
-16×Mo2/3  (3.11) 

-Sa0AOakUBǌȮƹȺMo0ÙȫgqfoW)=ȻĘ(3.2)/ńÿƯäȰÞ*Ùȫǣũ/ǙĈ
ƥ­*Ę(3.11):<ȺAOakUBǌȮƹȼńÿƯäȰÞ0Ùȫǣũ-; č-ró)=*@
Ʊ(<ȺSomerville et al.(1999)0Jo\Cl#§ȤÙů§Ùȫ:<ȺAOakUBȮƹű22%@Ĥ
(=Ȼ5#Ⱥõǘ4(2015)0Ö§/§ȤÙů§Ùȫ@Jo\Cl#ǉŞȺ16%@Ĥ(=ȻřƮƺ
/ûǸÙȫ)8Ùȫǣũ*AOakUBǌȮƹ-Õ3.7.1-Ʊ>=:,OIqkoHȟưǰ)
Ⱥu/ÓČĘ(3.12)@Ĥ#Ȼ

S a=4.94× 10
-16×Mo2/3  (3.12) 

Ĥ;>#¦Ùȫ-û=ǙĈƥ­0ȺSomerville et al.(1999)/ÓČĘ*ť.ûĨ=ǉŞĤ;>#Ȼ  
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
Q	\GS S9?8>3)07;2* 0.?;>-FZp} 
cw P`cD\S hYqD
 q

Q	vRk]S S9?8>3)07;2* 0.?;>-FZp} 
cw P`cD\S hYq

Q		Sk]S S9?8>3)07;2* 0.?;>-FZp} 
cw P`cD\S hYq
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	
SK!vRk]S e{k]5:8?1?
ÙȫRC_ Ȯƹű(Sa/S) Ũƅć 3<șű(Da/D) Ũƅć
¦Ùȫ 19.9% ±3.8 2.08 ±0.25 
ÙǝńÿÙȫ 22.2% ±3.4 1.92 ±0.22 
ƉØńÿÙȫ 18.1% ±2.9 2.17 ±0.21 


5#AOakUBȮƹű0ǝ3.4-Ʊ:-20%Ʒĕ*,<Ⱥ¢ǜƮƺ*ƪƦ/,ǉŞ*,%#Ȼ
Ŭ-Ùǝ:2ƉØńÿÙȫ/ÙȫgqfoW*AOakUBǌȮƹ/ǙĈƥ­ȸÕ3.7.2, Õ3.7.3ȹ
/Ȑ-ƨƣ=*Ⱥu/ÓČĘ(3.13)(3.14)Ĥ;>#Ȼ 

S a, Surface=5.25 × 10
-16×Mo2/3  (3.13) 

S a, Buried=4.76 × 10
-16×Mo2/3  (3.14) 

-Sa, surface0ÙǝńÿÙȫ/AOakUBǌȮƹȺSa, buried0ƉØńÿÙȫ/AOakUBǌȮƹ)
=ȻĤ;>#ǙĈƥ­:<ȺÙǝńÿÙȫ/AOakUBǌȮƹ0ƉØńÿÙȫ:<99è,=
ËǢ;>#Ȼǝ3.4-ƱAOakUBȮƹű(Sa/S)0ÙǝńÿÙȫ22.2%ȺƉØńÿÙȫ18.1%
)ȺÙǝÙȫńÿ/ņȫƄńÿȮ-û=AOakUBǌȮƹ/º7=°Çè*ưǰ)
=ȻƉØńÿÙȫ0ƁȕȰÞ/zƯä/6)ƯäǇ?=ȺÙǝńÿÙȫ0Ɓȕ/zƯä-%(Ž
ȕÙů-83<Ƙ=#7ȺŽȕÙů/3<;/Ğȯ@w=ÃǗĪǔ;>=Ⱥz
ǡÔ-&(0Ǯǆ-ĵļ)(,Ȼ5#Ⱥ3<șűȸAOakUB/ďÚ3<șȼńÿȮ¦
/ďÚ3<șȹ8Ùǝ:2ƉØńÿÙȫ)ŕį,ćưǰ)=ȻSomerville et al.(1999)0ȩǄ
#Ùȫ;3<șű@2*(<ȺřƮƺ/ƉØńÿÙȫ02@tÓ<(2.17)ȺÙǝńÿÙȫ02@u
Ó=(1.92)ȻÙǝńÿÙȫ0ńÿȮ-û=AOakUB/°Çè#7Ⱥ3<șű/JoWjO
Wý,%#ÃǗĪ=ȻĢ0Œ,=ÙȫVqR/Ȇ²;ǉŞ@ǂŠȺµ±ðƯäMdh
mqMioƽ@ƙ#ƑƗơ,ǧȖħǡ)=Ȼ 
 AOakUBȰÞ0²ȊĕȫƄOaGWl/^jTWm`lȸƬÎŖm`lȹ*ȟ;>ȺƬÎ
ŖÙȫµ/ƘĲ-÷w=ȻAOakUBgVl@ǔ#áÇȺńÿȮ¦/ďÚĨ±ȡuș*AO
akUB/Ĩ±ȡuș/ȟ0ȺMadariaga(1979)-:=Ę(3.15)Ļţ>(=Ȼ

∆σaSa=∆σS  (3.15) 

Sa0AOakUBǌȮƹȺS0ńÿƯäȰÞ)=Ȼ/Ę0ǖŏȰÞ/Ĩ±ȡuș@Qn*ó(
üª>=Ȼ¨ĝGjTG@ó#Ę(3.1)-Ę(3.15)@¥=*Ę(3.16)üª>ȺAOakUB
/Ĩ±ȡuș@ƾª=*)= (Boatwright, 1988)Ȼ
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∆σa= 716
Mo
Rr2
  (3.16) 

R0ńÿƯäȰÞȮƹ*ƽ,¨@ǔ#*/¹ĠȺr0AOakUBǌȮƹ*ƽ,¨@ǔ#*
/¹Ġ)=ȻĘ(3.16)0clSAOakUB-8ȒƙÃǗ)ȺAOakUB/«°ŀ-;,*
¥4(2002)-:<Ʊ>(=ȻAOakUBǟŀíØ=áÇȺAOakUB/ƽ¹Ġr0
Ę(3.17)-:%(Ĥ;>=Ȼ 

r= ri2Ni=1   (3.17) 

N0AOakUB/ŀȺri0iƝƣ/AOakUB/ƽ¹Ġ)=ȻĘ(3.16)Ⱥ(3.17):<ǟŀ/AOa
kUBíØ(8Æ
/Ĩ±ȡuș0É*,=Ȼ²ȊĕȫƄOaGWl/ƬÎŖm`lA0ã4
(2001)-ß'#Ę(3.18)-:<ƾª>=Ȼ 

A=4π r ∆ β2  (3.18) 

-β0ÙȫƟƘÿ/SźȊĕ)=ȻƬÎŖm`l0AOakUB/Ĩ±ȡuș*ǌȮƹ-:<ȟ
;>=Ȼã4(2001)012/§ȤÙů§Ùȫ*8/ſƆÛÙȫ/ȫƄCo[qNioǉŞ;
Ę(3.18)-ß'ƬÎŖm`l@ƾª#ǉŞȺÙȫǣũ*ƬÎŖm`l/OIqkoHȟ@Ŋ;
-ȺŬĘ/ÓČĘ(3.19)@Ļţ(=Ȼ

A=2.46× 1010×Mo
1
3   (3.19) 

Ę(3.19):<Ùȫǣũ@w(ƬÎŖm`l@Ĥ=*)>1ȺĘ(3.16)*Ę(3.18):<AOakUB
ǌȮƹ*Ĩ±ȡuș@ƾª=*)ȺƒĪ¶ȫƄgVl@Ŧƿ=ȧ0ƬÎŖm`l-ß'(
AOakUB/\jfqRqŷó>=Ȼ 
řƮƺ/ǧŝûǸ)=Ö§/§ȤÙů§Ùȫ-û(ȺĘ(3.16)Ⱥ(3.18)-ß'(AOakUB/
Ĩ±ȡuș*ƬÎŖm`l@ƾª=Ȼ®ƻ/Ùǝ:2ƉØńÿÙȫ/ÙȫµƒĪ/űȀ:<ȺÎŖ
2.0ƶu/ƬÎŖċÞ)xÙȫRC_/ćè#7ȺAOakUB/Ĩ±ȡuș9ƬÎŖm`l/
Ğȯ@èÂ(=*ĩ?>=ȻĘ(3.16)¾2Ę(3.18):<ƾª#ÆÙȫ/AOakUB/Ĩ±ȡ
uș*ƬÎŖm`l/@ǝ3.5-5*7=Ȼ,ȺƬÎŖm`l/ƾª/ȧȺĒ&/gVl)ȊĕŦ
ȋ/Ĭà@Àȩ),%##7Ⱥ"/áÇ0β=3.5km/s@ó(=Ȼǝ3.5:<ȺAOakUB
/Ĩ±ȡuș0ť.5-15MPa/Ȟ/10MPa®Ģ)Ŵ5%#Ȼǝy-Ùǝ:2ƉØńÿÙȫ/AOak
UBĨ±ȡuș/ďÚ@ƱȻÙȫǣũ*AOakUBȮƹ/OIqkoH­:<ȺÙǝńÿÙȫ/
ņÉÙȫǣũ)ƾª>=AOakUBȮƹè#7ȺÙǝńÿÙȫ/AOakUB/Ĩ±ȡu 
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	LS )07;2* gIB|No=6<
ńÿRC_ ÙȫÊ Reference 
AOakUB 
Ĩ±ȡuș(MPa) 
ďÚ
S.D. 
ƬÎŖm`l 
(Nm/s2) 
ƉØńÿ 
2000ĐȷÁƧǠȕ Iwata et al.(2000) 8.2 
10.3 ±3.1 
7.371018 
2003ĐõÝƧ·ȕ Hikima and Koketsu(2004) 13.9 5.401018 
2004ĐŅƊƧyǼ Asano and Iwata(2009) 7.6 6.671018 
2005ĐƲāƧǠņŸ Asano and Iwata(2006) 10.5 8.011018 
2007ĐǗƠ¹ă 
Asano and Iwata(2011a) 14.3 
14.0 
1.201019 
1.201019 
Horikawa(2008a) 13.8 1.201019 
2007ĐŅƊƧyǼŸ 
Aoi et al.(2008) 9.6 
9.2 
7.301018 
7.981018 
Miyakoshi et al.(2008) 11.5 9.341018 
Horikawa(2008b) 10.2 8.671018 
ęȞpǑǐ(2008) 6.4 6.871018 
2011ĐȜȘƧ·ȕ Ŝ 4(2015) 14.2 6.531018 
2011ĐȬāƧśȕ ŲǸē(2011) 13.0 4.021018 
2013Đƀǽăȃ ş4(2014b) 5.5 2.241018 
2016ĐȷÁƧyȕ Kubo et al.(2017) 7.1 3.921018 
Ùǝńÿ 
2008ĐĂĳõÝ§Ȥ Asano and Iwata(2011b) 14.7 
9.53.1 
1.491019 
2011ĐƲăƧžȉ< 
ęȞ(2012) 6.4 
7.8 
6.681018 
7.151018 ş4(2014a) 7.4 7.201018 
Tanaka et al.(2014) 9.9 7.601018 
2013ĐšŗƧ·ȕ ş4(2015) 7.4 2.861018 
2014ĐȜȘƧ·ȕ ŲǸē(2014) 8.5 4.841018 
2016ĐƎř®ȫ 
Asano and Iwata(2016) 9.5 
6.9 
4.481018 
3.521018 
Kubo et al.(2016) 5.0 2.761018 
2016ĐƎřřȫ 
Asano and Iwata(2016) 12.2 
11.5 
1.391019 
1.461019 
Kubo et al.(2016) 10.9 1.541019 
 
 
șý,=*~Į>#ȺƉØńÿÙȫ010.3MPaȺÙǝńÿÙȫ09.5MPa*ć)%#Ȼ
Ùȫǣũ*ƬÎŖm`l/ȟ@Õ3.8-ƱȻÕ3.8.10¦ÙȫȺÕ3.8.2ȺÕ3.8.30Ùǝ:2ƉØńÿ
Ùȫ-û(/ǙĈƥ­)=ȻÕ3.8.1:<ȺûǸÙȫ-û(8Ùȫǣũ*ƬÎŖm`l-ǙĈƥ
ȟǢ;>Ⱥu/ÓČĘ(3.20)Ĥ;>#Ȼ 

A=1.× 1010×Mo1 3   (3.20) 
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Ư 
Q	\GS S9?8>3|No=6< 0.?;>-FZp} cw
V# P`cD\S hYqDV# q

Q	Sk]S S9?8>3|No=6< 0.?;>-FZp} c
wV# P`cD\S hYq q

Q		vRk]S S9?8>3|No=6< 0.?;>-FZp} c
wV# P`cD\S hYq q
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ûǸ¦Ùȫ-û(Ĥ;>#ǉŞ0Ⱥã4(2001)/ŀ(2.46):<99ýŀ(1.76)Ĥ;>#Ȼ,
ȺǛ(2010)0Ū >ńÿ*ȇńÿ)ƬÎŖm`lƞ,=*@àÍ(=Ⱥ)0ńÿä
ÛĘ-:=Ȑ0ưǰ),%#ȻÕ3.8.2, 3.8.3/OIqkoH­:<Ĥ;>#Ùǝ:2ƉØńÿ
Ùȫ/ÓČĘ8u-ƱȻ 

ASurface=1.7× 1010×Mo1 3   (3.21) 

ABuried=1.8× 1010×Mo1 3   (3.22) 

-Asurface0ÙǝńÿÙȫ/ƬÎŖm`lȺABuried0ƉØńÿÙȫ/ƬÎŖm`l)=ȻAOakU
B/Ĩ±ȡușć)%##7ȺƬÎŖm`l8Ùǝ:2ƉØńÿÙȫ)èć0ưǰ),%
#Ȼ/ǡÔ*(ȺȫƄCo[qNioǧŝ-:%(Ĥ;>#vÚǹ3<ș«Ċ0ȜÎŖċÞȸ	
1Hz, 0.5Hzȹ/ĜȫǪț@ƙ(ĺó>#Ĭà)<ȺƬÎŖċÞ/ÙȫµƘĲ-÷w=Æǡǅń
ÿ/3<ȊĕōȞȟŀ/Ĭà¿Ō>(,*ĸ;>=Ȼ3<ȊĕōȞȟŀ/œè9
3<Ȋĕȟŀ/ĝƓ-:<ƘĲ>=Ùȫµƞ,<ȺKagawa et al.(2004)0ȫƄCo[qNioǧŝ
:<Ĥ;>#vÚǹ3<ș«Ċ/3<ȊĕōȞȟŀ@ŁƗ#ǉŞȺƁ5km@âƜ-Žȕ/œè
3<ȊĕƁȕ//¹«Ʒĕ-,=*@Ʊ#Ȼƚy4(2016)0ÙǝńÿÙȫ/ȫƄCo[q
Nio@Àȩ#ǉŞȺÙȫƟƘÿ@âƜ-3<ȊĕōȞȟŀ/ĝƓƞ,=*@ƱȺƁȕȰÞ
@KostrovÛ/3<ȊĕōȞȟŀȸyŚpõŮȺ2000ȹȺŽȕȰÞ@:<Ƈ;ĝƓ*,=ǣŢ¶Yoffe
ȟŀȸTinti et al.,2005ȹ)3<ȊĕōȞȟŀ@gVl¶ȺĜȫµMdhmqMio;Ǧƃźĝ*Ł
Ç=*@Ʊ#ȻÈƚpõǘ(2013)02011Đś·ÙņéďŻŸÙȫ)Ⱥ3<Ȋĕ/èȰÞȸHigh 
Rate Areaȹ@Ķª#ȫƄgVl@ŦƿȺMdhmqMio#ǉŞȺƬÎŖċÞ/ĜȫǦƃǪț*
ŁÇ=*@ưǰ(=Ȼt/:-ȺĒ&/ňğƮƺ;ƬÎŖċÞ/ÙȫµƘĲ-03
<ȊĕōȞȟŀ÷w=*àÍ>(=ȻKagawa et al.(2004)0ȺřƮƺ/ûǸÙȫ:<ǣũ/
èÙȫ@çǧŝûǸ*(##7ȺȫƄCo[qNio-:=vÚǹ3<ș«Ċ/Ĭà;
8ȫƄƒĪ/Ȑ@ĵļ)#*ǔ;>ȺûǸÙȫ/Ùȫǣũ/Ȑ8řƮƺ/Ùǝ:2ƉØńÿ
Ùȫ/ȫƄƒĪ/Ȑ@vŊƩ-#rǡÔ*(ĸ;>=Ȼ  
řƮƺ)0ȺĜȫµ~ƃĳŹmM]ȸÙȫǴŠƮƺĺȍřȕȺ2016ȹ-ß'(AOakUB/Ĩ±
ȡuș@Ér*ĺó#ȺňğƮƺ)Ʊ>#3<ȊĕōȞȟŀ/Ȑ;Žȕ*Ɓȕ)AOa
kUBĨ±ȡușƞ,=ÃǗĪƱÑ>(<ȺřƮƺ)Ĥ;>#ƬÎŖm`l8ƞ,=ÃǗĪ
=Ȼ5#Ⱥ3<ȊĕōȞȟŀ/ĝƓƞ,=*;ȺǈȵơHkqoȟŀŹȸIrikura, 1986ȹ9Ǌ
ǨơHkqoȟŀŹȸȚŵ4, 1991ȹ-:=¹ǈȵơĳŹ@ƙ=áÇȺjCPRCe-Ğȯ@w=
ÃǗĪ8<Ⱥȡ/ƻ)Ǯǆ-ŤǬ@ôŇ=Ȼ 
tȺȫƄCo[qNioǧŝ-:=vÚǹ3<ș«Ċ;Ķª#ńÿƯäȰÞ*AOakUB
ȰÞ/ȫƄ\jfqRq@űȀ#ǉŞȺAOakUBǌȮƹ*Ùȫǣũ/ǙĈƥ­9ńÿƯäȰÞ 
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


Q	~WXw)07;2* tH_@~WXwO)07;2* Cft
   +:?4?)07;2* ABAQSk]SBQvRk]S

*AOakUBȰÞ/3<șű-ŕį,ćǢ;>#ȺÎŖ1.0ƶƷĕ/ƬÎŖċÞ/Ùȫµ/ć@
ǲŊ)=ȫƄƒĪ/Ȑ0ưǰ),%#Ȼƒ-²ȊĕȫƄOaGWl/^jTWm`l)=Ƭ 
ÎŖm`l9AOakUB/Ĩ±ȡuș0ȺƬÎŖÙȫµ/ƘĲ-÷w=#7ȺÙǝ:2ƉØńÿ
Ùȫ)ȐƘ=*Ŗġ>#Ĥ;>#ǉŞ-ŕį,ć0Ǣ;>,%#Ȼ 

3.4.4 ut)07;2*H_ 
 Ùǝ:2ƉØńÿÙȫ/ȫƄ:2Ķª#AOakUB/Ɓ«Ċ;ȺÙǝ:2ƉØńÿÙ
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ȫ/ȫƄƒĪ@űȀ=ȻƯäȝëƌȫƄ0Ȏ¼/Ùȫ:<AOakUBȰÞ§5#0ÎȂ-Ǣ;>
=*ƫ;>(<Mai et al., 2005)ȺƯäȝëƌ*AOakUB0øĹ,ȟ=*ǔ;>
=ȻĜȫµ~ƃĳŹmM]ÙȫǴŠƮƺĺȍřȕȺ2016)0ǚŶpĀy(2001)9Somerville et al.(1999)
/ƫǢ;ȺƯäȝëƌ0AOakUBæȕȺ&Ɓȕ;Žȕ-Ưäȍǜ=:-ǫó>=Ȼ
Ùǝ:2ƉØńÿÙȫ/Ưäȝëƌ*AOakUB/Ɓ«Ċ@Õ3.9-ƱȻ,ȺtÕÙǝń
ÿÙȫȺuÕƉØńÿÙȫ)=Ȼç/ÙȫƯäȝëƌ*ÉƷĕ/ƁȺ5#0Žǒ-AO
akUB@ŕ(<ȺƁȕ;Žȕ-Ë%(ƯäĿ(=*ưǰ)=ȻÙǝ:2ƉØ
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ŬĖǣ÷#$Ǧ;ʕ1ʔ 2Ù)ĨƲSAR'7: 3ƚªïƝøÆȵƆ)ȇƈʔ
ÞǭĮ)ɍß7-¨ū=Ř ɯ18kmʔħ13km)ŬĖʄƭÆ$Ǧ;ʒìíïǇɷʔ
2016ʓʕ)ïʂ'7:£÷Čĕ*18Ǝ$Ĕ&5))ʔÌ÷7-vɦš÷*15000Ǝ=ɏ
"9
ʒʐÕǙʔ2017ʓʔĭǼé#ķŠ;=ǉ$Ǧä;:ʕ 
 ʐÕǙ=à3ėɹïŮ*ʔűƁưƨĚ$ĩȦ:Ůß',2ɜĮûʒ,2ɾ}Ĥʓ$
ĭǞ8;":ʒȭƂʔ2017ʓʕ),2ɾ}Ĥ'"űƁư'ƨ"ĤǄ'ïʂƭÆòºģ
"9ʔ1925ĪÈʍïʂʒMJ 6.8ʓʔ1927ĪÈ~ľïʂʒMJ 7.3ʓʔ1943ĪʐÕïʂʒMJ 7.2ʓʔ1983 
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f4.1 TTR005ëQcì#ZÙ|(vH)Ù|(` H)íË5%ÁqZÙ|¹/<*
6C(vI)¯qÙ|¹/<*6C(` I)
 
f4.2 tâgLÌogääkVxëÍªí2007Z¸ì 
2016	 
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ĪʐÕǙ}ɦ)ïʂʒMJ 6.2ʓʔ2000ĪʐÕǙȭɦïʂʒMJ 7.3ʓ&%ɠÒ100Ī¶'M7FmM)û
ȰƖïʂʈǒ":ʒê4.2ʓʕ1943ĪʐÕïʂ=ɸ°")ûȰƖïʂ*ĤǄ)ïʂƭÆºģ$
ǖ:Ůß'ʂƷŬĖ)ɍß=Řʔ³ɛ"ŬĖǣ÷ñĳƗ;ŬĖǣ÷#:ʒȭǋ/ʔ
2001ʓʕ1ʔėɹïŮ*ïʂƭÆƭǒ'5<8ʔųǜ&ƭŬĖĔ&$5ǃł'Ś8
;:ʕ Ęǋ/(2002)*ʔ)Ȯè$"ʂƷŬĖ)ƭÆŶſƞɓǓŭʔïȨ'ŬĖǣ÷À
ɡ"&ïʂú$Śʔì¶#5ǃǐ&ïò#:$Ǧ;":ʕçđɋ$
2016 ĪʐÕǙ}ɦ)ïʂ5,2ɾ}Ĥ'	ïʂƭÆºģ$ǖ:Ůß'ɍß=Ř Ɨ;ŬĖ
ǣ÷ñ#ʔ ïȨïʂŬĖ)¹ǆǥɀ;"&ƻîŬĖñïʂ#ʔėɹïŮ)ɠÒ)ïʂ$Þ
Ɣ)ǃł=ż:ïʂ#ʕ 
 ƁǢǱ#*ʔʒìǢʓɴƽǩĄœȧǢǱő)ķʂȳƵȋʒK-NETʔKiK-netʓʒAoi et al., 2004ʓʔțƧ
ʂĮȳƵƾʒNishijima et al., 2004ʓʔʐÕûĄȚŶʂȳƵƾʒʌĜ/ʔ2017ʓ)ķʂȳƵȹɮ=Ǌ
"ʔȆʎǓGnusɲŨƪʒIrikura, 1986ʗ¯¡/, 1997ʓ)aCruYjWnsG'79ǃŉÇʂƷ
jWo)Ɠǽ=Ƚ2:ʕïʂɄƊǢǱŝɞƁɦ(2016a)*ʔïʂƭÆƭǒ#ƭŬĖ)Ĕ&}ìïŮÈ
ɦʒėɹïŮʓ)ɯſȼ=Gutenberg-RichterÁʒG-RÁʓ'ó!"ĉůʔM6.8x)ïʂ)ľ
30 Ī¶)ǒǉǥǅ= 40%$ì¶#5ʏȼ"9ʔľ5ĹȾïò#*ûȰƖïʂ)ǒǉÑ
Ō;:ʕ)4ʔȪċïò)ķʂÆȼ6ïʂÆǉŐiE[Nh)Ŕş*ľ)ïʂɴƽ'đ"
Ƒ4"ɩȮ&ŋõ'&:$ȕ
:ʕ1ʔɠÒ)ïʂ8ŬĖǣ÷ʇò6>MdnV?Ȍʄǰǹ)ğȱ
ǓŬĖ^miuRuʔïʂȰƖ$ȆʎǓ&MHunsGɲ=Ǧ$Ǟ8;"9ʒ
+
Somerville et al.,1999 ; ¯¡twąʔ2001ʓʔǆî5ŭïʂ)ŋõ=ȉȊǓ'Õ9¯;:$#ȀĮ)
ßxê8;":(Ċș/ʔ2015)ʕĹȾïʂ#ŀ8;ʂƷŬĖjWo)źɣ^miuRu$ŰĽ
)MHunsGÁ$)ƞɓƐȸ=ĉůʔ)đņ=ǥɀ:$5ɩȮ&Ƀʉ#:ʕ 
 
4.3 2016{é_°KÜgägä[¦ 
ïʂÆǃŉ¤#:źûÅɜĮʒPeak Ground AccelerationʖPGAʓ6źûɜĮʒPeak Ground Velocityʖ
PGVʓʔņǺMdFXo=ɑʀƴȩĳ8ǻ¹;:ƕƸǓ&¤$ƞɓ:$#ĹȾïʂ)ïʂÆ)
ǃł=ǥɀ:ʕPGA6PGVʔņǺMdFXo*ʒìǢʓɴƽǩĄœȧǢǱő)K-NET, KiK-net7
-ʐÕǙ¶)țƧʂĮȳƵƾ)ķʂȹɮ8Ƣ4ʕPGA$PGV*ÛȳƵȹɮ)ƠĩŐº)źûŮ
ß$ʔņǺMdFXo*ƠĩŐº)ĩð¤#: RotD50 ŐºʒBoore et al., 2006ʓ$ʕPGA $
PGV)ɑʀƴȩĳ'*ÚtȔĜ(1999) jWo=Ǌʕ;*ʂƷŬĖźǠɑʀʒ1*ǹʂƷɑ
ʀʔ#*ʂƷŬĖźǠɑʀ=ǊʓʔïʂȰƖʔʂƷƱʔïʂR@b=ɂųøŨ$"ʔĩðǓ&
PGAʔPGVƢ48;:çĥĳ#:ʕņǺMdFXo*Morikawa and Fujiwara(2013) jWo=Ǌ
"Âǵ$ÞƔ)Œʆ#MdFXoɑʀƴȩĳ)ƕƸ¤$ƞɓʕʂƷŬĖźǠɑʀ*Kubo et al.(2017)
)zðɌ.9ɫºģ)ŬĖʄ8)ɑʀ$ʕPGAÔ-PGV$ɑʀƴȩĳ=ƞɓȇƈ=ê4.3
'ǦʕPGA)ɑʀƴȩĳ*ôǰïǔ$ʔPGV)ȳƵ¤*AVS30ʒȔĜ/ʔ1992ʓ8ŀ8;:
ARVʒMidorikawa et al., 1994ʓ=Ǌ"Vs=600m/sǗĹ)ïǔ'ȫƛ"ɑʀƴȩĳ$ƞɓ":ʕ
ê4.479ʔPGAʔPGV$5'úĔ)+8 *ȯ8;:ʔú)ȳƵƾ#ɑʀƴȩĳ)ƕƸ¤$đ
ņ:$8ʔĹȾïʂ*ĩðǓ&ïʂÆǃŉ¤#$ň<;:ʕʔMdFXoɑʀƴȩ 
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f4.3 jZÙ|!jÙ|aEÆu(1999)ÖãË}× 
 
     
 
f4.4 Morikawa and Fujiwara(2013)/<*6CÖãË}q#Ï¹/<*6CSw
(Hvfî14Ï¤zhíIfîbÏ¤ÀíH`fîbÏ¤)
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ĳ)ƕƸņǺMdFXo'đ:ȳƵÅɜĮņǺMdFXo)¥Ġ8âſǃŉ)ɢʒê 4.4xĞʓ
'ǛǕ"2:$ʔÂǵ#5Ǧɛ9ʔȳƵņǺMdFXo*âſ0.2-2.0ǪǭĮ#ƕƸ¤ʒê}Pq
ȍʓ=xç"9ʔÞâſĤ#ķïʂÆǉŐ;$ǥɀ#:ʕ)ǃł*ʂƷŬĖ=Õ
9é3ú)ȳƵƾʒê 4.4yʓ#ȯ8;:ʕɵʔȆʎǓGnusɲŨƪ=Ǌ"ȳƵïʂÆ=ɂų
#:ǃŉÇʂƷjWo=Ɠǽʔŀ8;ʂƷ^miuRu8ïʂÆǃŉ$)ɲŉ' "ɈɅ
:ʕ  
  
4.4 ¿ç­+BFDà#Î½gäÏ¤Ûn 
ȆʎǓGnusɲŨ$"Ǌ:ȮȄƫ*ʔƫĺÜŐȇƈ)ȀĮ'ûĎ{:4Ŏɩ'ɤĈ
:ńȮ:ʕµǓ'*ʔxəɛ9ûïʂ$ēïʂ)ţȆɒǃŉ$J@Xöħǃŉ³ż#
:$=ÂŞ$ʔʂƷǃŉ)ɢ=ʂƷŬĖ)ǣ÷ɠǭ'Ŀ"ÜŐ:4ʔƁʂʂƷ'ɘȑ
#ǒǉʔ iE[Nh)ʋʒ&<ʔmW?BuKls^Rusʋʓïʂ)ɤŕŽ
1;:ʕ 
2016ĪʐÕǙ}ɦ)ïʂ*ʔʂƷŬĖɘ§=à4ĭò#ƁʂŶ)ȳƵȹɮŀ8;":ʕê 4.5
'TTR005(¡Ý)$wžǍûƼʒțƧȳƵƾʓʔƶƍƯǍʏɗʒʐûȳƵƾʓ#ȳƵ;ÅɜĮƫĺ
$ɜĮƫĺʒB.P.F. =0.1-10Hzʓ=ǦʕʂƷŬĖɘ§'ȑ:TTR005$wžǍûƼʔƶƍƯǍʏɗ
)ȳƵƫĺ*'2 )ƫȒ8ƓŐ;"9ʔɜĮƫĺ)ÂÌɦº*ȉȊŶɱ1ǪǭĮ)ųǜ&^
oMƫĺȯ"Õ;ʔƫĺ)ľÌɦº*TTR00566ʏâƫŨ)msShƫʔwžǍûƼ$ƶƍƯǍ
ʏɗ1ǪǭĮ)ųǜ&^oMƫ$&":$8ȬŨ)@csX)āîǦä;:ʕ 
ķʂȳƵȹɮ8ʂƷ@s]uLlsȵƆ'79ŝĈ;:zðɌ.9ɫºģ*ʔʂƷŬĖ)jW
oÇ'ɼ"ʂƷŬĖʄʒ
+ʂƷŬĖ)ȑ6ɍßʔ¨ū&%ʓ6 SMGA )ȑ=Ŕş:x#
ɩȮ&ŋõ$&:ʕ2016 ĪʐÕǙ}ɦ)ïʂ'đ"5ʂƷ@s]uLls'7"zðɌ.9ɫ
ŝĈ;":ʒĴɱʔ2017ʗ Kubo et al., 2017ʗēƇ/, 2016ʓʕê4.6'zðɌ.9ɫºģ=Ǧ
ʕ°")zðɌ.9ɫºģ#ʔǣ÷ɰþƾɘ$ǣ÷ɰþƾÈ¦'³ɛ".9ɫ)ûʇò
ȯ"Õ;:ʕ;8)ȇƈ=5$'ʔƁǢǱ#*ĹȾïʂ 2 ) SMGA'79ƓŐ;":$
Ĉʕ 
ȆʎǓGnusɲŨ*zðɌ.9ɫºģ=Óȕ' 2 ) SMGA'đ"¾)ȮȄƫ={
ʕ
ǣ÷ɰþƾɘ':SMGA)ȮȄƫ*ʔ2016Ī 10Ż 21ű 12Ŷ 12º'ǒǉïʂʒMJ 4.1ʓ=
ɤĈʕ)ïʂ*Ɓʂ)Ȃ2ŶɱÂ'ǒǉÂʂ#ʔƞɓǓïʂȰƖûʔʂƷȑ7-
ʂƷiE[NhƁʂ$ʋïʂ#:ʕǣ÷ɰþƾ)È¦':SMGA)ȮȄƫ*ʔ2016Ī10
Ż 21ű 19Ŷ 20º'ǒǉʂ=ɤĈʕ)ïʂ5ÞƔ'ʂƷiE[NhƁʂ$ʋ"
9ʔǣ÷ɰþƾÈ¦).9ɫ)ûʇòɘ#ǒǉïʂ#:ʕȨ 4.1'ƁʂtÂʂtʂ)
ƟɋĬvªÇʂƷ7- F-net) CMTȵ#ŀ8;":Ɇª=ǦʕĹȾïʂ*xə7	'Ɣ
&Ƙɲ#ú)ȳƵȹɮŀ8;":ʕȵƆđɋ$ȳƵƾ*ʔK-NET2ƾʔKiK-netʒï}ʓ3ƾʔ
țƧʂĮȳƵƾ3ƾʔʐÕûĄȚŶȳƵƾʒʏɗʓ1ƾ)ȷ 9ƾ$ʕ;;)ȳƵƾ)ȑɲ
=ê4.7'ǦʕȵƆ'ǊȳƵƾ*ʂƷŬĖ'ƞɓǓɘȑ'Ⱥȑ;":5)'ɶʕ 
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f4.5 TTR005(vH)G«j£(` H) «èØ(I)Ï$ZÙ|Ù| (B.P.F. =0.1- 
10Hz) 
     
 
f4.6 ä¡'D9F.@D!#JhÔ"ÝVx(vH: Kubo et al,. 2017; `H: r, 2016; I 
: ~ß, 2017) 
N S 
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Ê4.1 bgäÓT 
 Ɓʂ Âʂ ʂ 
ǒǉűŶ* 2017/10/21 14:07 2016/10/21 12:12 2016/10/21 19:20 
ʂýȑ* 
38.3805 35.3807 35.4513 
133.8562 133.8548 133.8245 
ʂƷƱ(km)* 11.61 10.26 8.30 
Mo(Nm)** 2.24E+18 1.81E+15 2.77E+14 
Mw** 6.2 4.1 3.6 
ɍß/¨ ū/.9ȴ 
342/80/9 155/87/-18 339/83/19 
deg.
î
 îF-net 
 
 
;*ʔľə:ʂƷMdFXoƞʒê4.8ʓ8ʔÂʂ*1.0-3.0Hz)ĝĄǓ'ɩȮ&ʏâƫŨĤò)
ïʂÆ)ŦĒ66ĶʔʂƷŬĖɑʀ)öÅ'")¨ßʊȤ'ȯ8;)#ʔ)ļʅ=Ƒ
Äē:4#:ʕȵƆ'ǊȳƵƾ*ĦŶŁÆŜƊ)ȇƈʒɪÖ/ʔ2016ʓ8ǤɌïǔ
$½Ŭ#ʔĶʂŶ$ƁʂŶ)H/VMdFXo)ƞɓȇƈʒɪÖ/ʔ2017ʓ8ƁʂŶ)ʃȍĺ)ļ
ʅ*Ƒ4"ē$ŝƵ;:ʕ 
 ņÄɵyɫƞ6ɩ(Ü<Ũ&%)aCruYjWnsG'ńȮ&Ɇɫ*ʔȳƵʂƷMdFXo$Ǉ
ɅʂƷMdFXo)ʂƷMdFXoƞʒω-2Áƞʓ)a?UV?sGʒwą/, 1999ʓ'79ƥĈʕ
ȳƵʂƷMdFXo)ǻĈ'ńȮ&ʃĸŉƴȩQ¤'*}ìïŮ=đɋ$üƤ/(2005)ʘQ=57f0.95ʙ
)ȇƈ=Ǌʕ&ʔȳƵʂƷMdFXo*Ơĩ2ŐºʒNS, EWʓ)ÜŐ¤=ǊʕȳƵʂƷMd
FXo$ǇɅʂƷMdFXo)a?UV?sGȇƈ=ê4.8ʔŀ8;Ɇɫ=Ȩ4.2'Ǧʕ&ʔâ
ƫŨĤò#*Âʂ7-ʂ)ȀĮȢ:4ʔïʂjuisXƞ* F-net)¤=Ǌ"ëĈ¤$
":ʕȮȄïʂ)ŬĖʄǰ7-ņÄɵyɫ*ʔÿɌSƫɜĮVs=3.5km/s$"Brune(1970, 1971)
)ǇɅĳ'79ǻ¹ʕƁʂ$Âʂ)ʂƷMdFXoƞʒê4.8Ğʓ'ǛǕ:$ʔâƫŨ1.0-3.0Hz
)ʏâƫŨĤò#ȳƵ¤ǇɅʂƷMdFXoƞ866ɟȘ":ʕ;*ʔxə7	'Âʂ
)ʏâƫŨĤò)ïʂÆ)ŦĒĶ$'Ɏè"9ʔȆʎǓGnusɲŨƪ'7"Âʂ= ω-2
Á'Ŀ"ƫĺÜŐ:$ʔÜŐƫ)ʏâƫŨĤò=66ɠēȼ:Øȗŉ:ʕ 
 
4.5 ä¡s?5C\ 
 ʂƷŬĖʄ*ʔKubo et al.(2017)ʘɍß162Įʔ¨ū88Įʙ=ó'ȺĈʔȆʎǓGnusɲŨƪ=
ǊaCruYjWnsG'79ǃŉÇʂƷjWo=Ɠǽʕ¸ǆ:âƫŨĤ*ʔê4.8'Ǧ
ʂƷMdFXoƞ8âƫŨ¦)S/N=ȕŏ"0.2-10Hz$ʕȳƵ;:ïʂÆ*SMGA)
Ď{ŤɨǓ#Ȗŷʇò)ļʅ*Ƒ4"ē$ʔŰĽǢǱʒ
+Ƥǋ/, 2002ʓ'79õá
;"9ʔƁǢǱ#5ʂƷŬĖ)jWoÇ'ɼ"ÞƔ' SMGA )ļʅŤɨǓ#:$Ĉ"ʔ 
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

f4.7 Ð©Ï¤íä^Î½gääkNÅä¡>)80=íJhÔ"ÝVx
sH¶gÊæ(Kubo et al., 2017) 


   
f4.8 Ïä¡/<*6C¨Òä¡/<*6C;&34&D+(v : ä/Xäí  ` : ä/O 
ä) 


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
Ê4.2 ä¡/<*6C;&34&D+!"ºnÓÝ 
 Âʂ ʂ 
ïʂjuisXƞ 1237 8086 
IuZuâƫŨ(ûïʂ)[Hz] 0.29 0.20 
IuZuâƫŨ(ēïʂ)[Hz] 2.49 2.23 
ņÄɵyɫƞ 2.4 6.1 
ɩ(Ü<Ũ 8 11 
ēïʂ)ŬĖʄǰ [km2]* 0.81(0.9×0.9) 1.0(1.0×1.0) 
ēïʂ)ņÄɵyɫ [MPa]* 5.5 0.76 
 
 
SMGA)2=jWoÇʕ1ʔǣ÷*ǣ÷ɰþƾ79ÞŃ·Ǆ'ɞȦʔǣ÷ɰþƾÈ¦)SMGA  
'ǣ÷Àɡɼ'¸ĮÞŃ·Ǆ'ǣ÷þ1:foT\@eOsRu=Ĉʕ  
 ʂƷŬĖjWo)ʂƷ^miuRuʘSMGA)ȑʔJ@Nʔǣ÷ţɜĮʔǳx9Ŷɱ&%ʙ
)źɣ¤*vō'ƥĈ:$#&4ʔƁǢǱ#*GnUYJuT=Ǌ^miuRuŜȅ
'79ʔȳƵƫĺ$ÜŐƫĺ)ƫĺĺǄ7-âſǃŉvȝ:7	&źɣʂƷ^miuRu=ǻ¹
ʕGnUYJuT'7:ȳƵƫĺ$ÜŐƫĺ)vȝĮ)ǀƊ*ʔĳ(4.1)'Ǧ;:Ơĩ2Őº)Ü
Őƫĺ$ȳƵƫĺ)ƜĠ¤Rʒ
+wą/, 1999ʓ#ȼ":ʕ 
 
 (4.1) 
 
'ʔuʔaenv*øƫĺ$ÅɜĮBscqubʒ]sYħ0.4Ǫ#ǫÆĩð¤ʓ#ʔobs$syn*ȳ
Ƶ¤$ȷǻ¤=ÛǦ":ʕt*Ŷɱ)ȌJsboŨʔcomponent*Őº)Ũʒ#*Ơĩ2Őºʓʔ
station*ȳƵƾŨʒ#*9ƾʓ=Ǧ":ʕµǓ'*ʔÅɜĮBscqubʏâƫŨʇò)v
ȝĮ=øƫĺâƫŨ¦)vȝĮ=ȼ":$'&9ʔƜĠ¤ē;+ĭĤò#¸ǆȀ
Įʏ$=Ǧʕ1ʔ3ŐºʘNS, EW, RotD50ʒBoore et al., 2006ʓʙ)ÅɜĮņǺMdFXoƞ
ʒȳƵ¤/ÜŐ¤ʓ=ǻ¹ʔȳƵ¤$ÜŐ¤)âſǃŉ'û&ǝǘ&$=¾ɚǥɀ":ʕ
GnUYJuT)Œʆ$"ʔ1ǣ÷ɰþƾâɖ':SMGAʒyʔSMGA1ʓ'"ʔê4.9)
ŜȅǼéʒzðɌ.9ɫºģ=ó'ȺĈʓ#ʔȨ4.3'Ǧ¤=øŨ$"ĳ(4.1)8ƜĠ¤=ǻ¹
ʕGnUYJ@N*ȮȄïʂ)ŬĖʄǰ)vĈ¤$ʔɯ7-ħŮß)ºÃŨ=øÇ"Ŝȅ
=ĉůʕSMGA1)ņÄɵyɫ'*ʔʂƷMdFXoƞ)a?UV?sGȇƈ(C=2.4)=}Ń'C'đ
"±0.5)+8 =ȻčʕƜĠ¤Rēźûśħ¤6ƫĺĺǄʔâſǃŉ'û&Ǘɢ&
vȝĮ)ʏ5)=SMGA1)ʂƷ^miuRu)źɣ¤$ʕSMGA1)Ɇ^miuRu=ƥĈ 
R =
(aenv,obs − aenv,syn )2
t
∑
{( aenv,obs
t
∑ 2 )( aenv,syn
t
∑ 2 )}1/2
+
(uobs −usyn )2
t
∑
{( uobs
t
∑ 2 )( usyn
t
∑ 2 )}1/2
⎡
⎣
⎢
⎢
⎢
⎤
⎦
⎥
⎥
⎥component
∑
station
∑
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Ê4.3 SMGA+B37-F2¾»e 
 ºÃŨ 
(ɯŮß) 
ºÃŨ 
(ħŮß) 
ǣ÷ţɜĮ
(km/s) 
m@NR@h
(s) 
ņÄɵyɫƞ 
SMGA1 5-8 5-8 2.1-3.0 0.2-1.0 1.9-2.9 
SMGA2 2-5 2-5 - 0.2-1.0 10.0-19.0 
Interval 1 1 0.1 0.1 
0.1(SMGA1) 
1.0(SMGA2) 
 
Ê4.4 +B37-F2!"ºnä¡:A>F1F 
 SMGA1 SMGA2 
ɯ[km] 5.4 3.0 
ħ[km] 7.2 4.0 
ʄǰ[km2] 38.9 12.0 
Üȷʄǰ[km2] 50.9 
ïʂjuisX[Nm]* 1.46E+18 1.33E+17 
ņÄɵyɫ[MPa] 14.3 7.6 
m@NR@h[s] 0.2 0.5 
ǣ÷ţɜĮ[km/s] 2.5 
SMGAįƕ(ɯ[km],ħ[km])** (9.9,4.5) (4.0,4.0) 

 
ľʔSMGA1=ëĈ"ʔÞƔ'ê4.9'ǦŜȅǼé#ʔȨ4. 3'Ǧ¤=øŨ'"¸ĮGnUYJ
uT=ĉůʔǣ÷ɰþƾÈ¦ʒyʔSMGA2ʓ)ʂƷ^miuRu)źɣ¤=ƥĈʕ)$ʔ
SMGA1#ǻ¹ǣ÷ţɜĮ#ǣ÷SMGA21#ɞȦ:5)$ʕ1ʔSMGA2)ņÄɵy
ɫƞ*ʔSMGA1)ņÄɵyɫʒ14.3MPaʓ)ÌºǭĮʒ7.6MPa, C=10ʓ8Þǹ)¤ʒ14.4MPa, C=19ʓ
$&:7	'ŜȅǼé=ȺĈʕx)Œʆ'79ǻ¹SMGA)ȑ=ê4.9ʔŝĈʂƷŬĖ
^miuRu)źɣ¤=Ȩ4.4'ÛǦʕê4.9'Ǧ7	'ʔSMGA*zðɌ.9ɫºģ).9
ɫûʇò$ƒ(đņȑ'Ƣ1ʕȨ4.48SMGA1)ʇòʄǰ*38.9km2#ʔSMGA2)
12.0km2)3¢ǭĮ)û=żʔ8'SMGA1)ïʂjuisX*SMGA2)10¢ǭĮ)¤#:
$8ʔSMGA1ŤɨǓ&ïʂ#$ǲ
:ʕǣ÷ţɜĮ*2.5km/sʔņÄɵyɫ*SMGA1
14.3MPaʔSMGA27.6MPa#SMGA1)ņÄɵyɫ2¢ǭĮ)¤$&ʕSomerville et al. (1999)
MHunsGÁ$Eshelby (1957) ·ĺFmUFĈ79ʔ>MdnV?)ĩðņÄɵyɫ*10.5MPa$
ǻ¹#ʔSMGA1)14.3MPa*ĩð¤794ÃǭĮû¤$&ʕm@NR@h*SMGA10.2Ǫʔ
SMGA20.5Ǫ$SMGA1$ƞɓ"66ɯ¤$&ʕķʂÆƵŒƪpK ʒ`ïʂɄƊǢǱŝɞƁ
ɦʔ2016ʓ)SMGAħ$ǣ÷ţɜĮ#ƥ1:m@NR@h*ʔ=0.3$"SMGA10.86ǪʔSMGA2
0.48Ǫ$&9SMGA2*ÞǭĮ#:ʔSMGA1*0.25¢ǭĮ$&9Ǡ¤ŀ8;ʕŤɨǓ#  
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
f4.9 né_°KÜgäÚ¦\ä¡?5C 


:SMGA1)ņÄɵyɫûʔm@NR@hǠ$âſ0.2-2.0ǪǭĮ#ķïʂÆ=ǉŐ
Ȯè#:$ȕ
:ʕī )ŰĽǢǱʒȠʔ2017; Ɖ/ʔ2017; ơ/ʔ2018ʓ#5K-NETt
KiK-netȳƵƾ)ïʂȹɮ=Ǌ"ÞƔ'ǃŉÇʂƷjWoƓǽ;":ʔțƧʂĮȳƵƾ&
%ʂƷŬĖɘ§)ȳƵƾ=úÕ9¯;ƁǢǱ)ʂƷ^miuRuʒSMGA)ȑʔŨʔJ@Nʔņ
Äɵyɫǹʓ*ŰĽǢǱ$5ƒ(ũÜ:ȇƈ$&ʕ 
ǃŉÇʂƷjWo79ǻ¹;ÅɜĮ7-ɜĮ)ÜŐƫĺ$ȳƵƫĺ)ƞɓ=ê4.10ʔƴȩĈŨ
5%)ǑɜĮņǺMdFXo)ƞɓ=ê4.12'Ǧʕ&ʔȳƵƫĺ$ÜŐƫĺ)źûśħ¤7-â
ſǃŉ)ƞɓ8ʔÜŐƫĺ)ʏâƫŨŐºɠûȼ$&:¨ßȯ8;4ʔɬƣ/(1990)=
Óȕ'ȮȄïʂ'ʏâƫŨɶǎ(fmax))ȫƛ=ĉů":ʕê4.10)ÜŐƫĺ*SMGA1)2$
SMGA1+2=É¾"Ǧ":ʕ )ȳƵƾ#*źûśħ¤'úĔ)+8 ȯ8;:ʒê
4.11ʓʔ;)ȳƵƾ#5W?pFV?_V?'Ɏè^oMƫ=à4"ƫĺĺǄ=ȟ¸ǆ#
":ʕ1ʔTTR0056wžǍûƼ(Misasa)ʔʏɗ(Takatsuji)&%)ʂƷŬĖɘ§)ȳƵƾ#*ʔSMGA1
)2#*¸ǆ#&ľȊƫȒ=ʔSMGA2=Å
:$#ȳƵƫĺ=ȟ¸ǆ#":$<
:ʕ 
)7	'ʔʂƷŬĖɘ§)ȳƵȹɮ=¸ǆ:4'*SMGA2ńȮzØƙ#:ʕê4.12)
ǑɜĮņǺMdFXo'7:âſǃŉ)ƞɓ#*ʔ°")ȳƵƾ#ÜŐƫĺ$ȳƵƫĺƒ(ũÜ
:ȇƈŀ8;":ʕī )ȳƵƾ#*vɦɠēȼ$&":ʔ;*xə7	'
SMGA1)ȮȄïʂ#ǃĈâſĤ)ïʂÆŦĒĶ$'Ɏè":$ŝƵ;ʔǃ'SMGA1)ļ
ʅûOKY0156OKYH09ʔʂƷŬĖ8ɑʀʀ;TTRH03ʔƩʒTomariʓ#)ļʅʊȤ'
ȯ8;:ʕê4.13'ǦNSʔEWʔRotD50ʒBoore, 2006ʓ)3Őº)ÅɜĮņǺMdFXoƞʒȳƵ¤/Ü 
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 f4.10 ZÙ|Ù|ÏRÑºR×(êîÏRíÕîSMGA1íåî  
         SMGA1+2, B.P.F. =0.2-10Hz) 

     
f4.11 PGAíPGVíPGDÏ^ÑºR×(vf : PGAíKf : PGVí`f : PGD) 
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f4.12 Ë5%zV¬MÙ|¹/<*6CÏRÑºR× 
 
 
f4.13 ZÙ|¹/<*6C[É¥q(ÏR/ÑºR), êÄ : zh, ¤Ä : ¢Sw]  
 
 
Ő¤)țƿđŨʓ#5ʔ°Ǔ'ÜŐƫĺ66ɠēȼ$&:¨ßȯ"Õ;:ʕSMGA1)ȮȄƫ)
ļʅ#âſ0.3-1.0Ǫ)Ĥò#ĩð1.5¢ǭĮʒțƿđŨ#0.45ʓ)ɠēȼ$&":ʔ))â
ſĤ'đ")Ġǐ*©#:4ʔɣ»&ʂƷŬĖjWo=Ɠǽ#$ȕ
:ʕ 
 )ïʂ*ǣ÷ɰþƾ8ɍßŮß']@mVmo'ǣ÷ɞȦ"9ʔɍß'ƨÈÈȭŮß
':TTR0056wžǍûƼ#ʔSMGA1)W?pFV?_V?'Ɏè"ê4.5'Ǧ7	&ųǜ&^o
MĺǄ)ƫĺǉŐ;$ȕ
:ʕ1ʔTTR0056wžǍûƼʔʏɗ)ľȊƫȒ*SMGA2'Ɏè
"9ʔSMGA2)ʇòʄǰēʔ1ņÄɵyɫ5SMGA1$ƞɓ"ē4ʔSMGA2ɘ§'
ȑ:ȳƵƾ#)2ųǜ&ķʂȳƵȹɮŀ8;$ȕ
:ʕ1ʔʂƷŬĖ$ǖŮß'ȑ:
TTRH07ʔʏɗ#*ʔNSŮß'ųǜ&^oMǄ)ƫĺȯ"Õ;:ʕ;*SMGA1ǣ÷ɰþƾ8Ʈ
ɦ'ß"ǣ÷ɞȦ:ɼ)W?pFV?_V?'Ɏè":$ȕ
:ʕČĕ=£÷'Ȝ84:
ïʂÆpcoʒĜƼʔ1998ʓ*&5))ʔSMGA1)ļʅ#ĭǼé'ųǜ&^oMƫ=à3ķʂÆǉ
Ő;$ʔÌ÷tvɦš÷ǹ)ĲǂČĕȪċĭǼé#ǉvȮè$ȕ
:ʕTTR005#ȳƵ
;1000gal=ɏ
:ķʂÆ*ʔSMGA2/0ǖyƮɦ':$'Ɏè"9ʔTTR005=à4
SMGA2)ɘ§#*ʏâƫŨŐºÍɐ:7	&ķïʂÆǉŐ;$ŝƵ;:ʕ 
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fé_°gä²iÞl¤Ã
fgä?F>D6%/<B4&Âæ³
KÕí(AF9F
     /,FBD+W×
H¶I¶

f	YáIÝPmdy}×


4.6  /,FBD+W× 
 ê4.14'ʐÕǙ¶#ǒǉ1943ĪʐÕïʂʔ1983ĪʐÕǙ}ɦ)ïʂʔ2000ĪʐÕǙȭɦïʂ)
ǣ÷ɰþƾ$SMGA)}ŃƱºģʒ2000ĪʐÕǙȭɦïʂ$2016ĪʐÕǙ}ɦïʂ)2ʓ=Ǧʕ
ê})Bmu]u*SMGA)xǶ$yǶ=Ǧ":ʕʂƷŋõ'ɲ"1943ĪʐÕïʂ*Kanamori 
et al. (1972)ʔ1983ĪʐÕǙ}ɦ)ïʂ*ȭǋ/(1991)ʔ2000ĪʐÕǙȭɦïʂ$ 2016ĪʐÕǙ}ɦ
)ïʂ*ƟɋĬ)vªÇʂƷ=Óǀ$":ʕSMGA'ɲ" 2000ĪʐÕǙȭɦ)ïʂ*Ƥǋ/
(2002)=Óǀ":ʕ;)ïʂ5Ɨ;ŬĖñǣ÷#:ʕǣ÷ɰþƾʒê4.14ʓ*ʔ1943Īʐ
Õïʂʔ1983 ĪʐÕǙ}ɦ)ïʂ':ȳƵȹɮĔ&$'đ:ȀĮx)åʉŚ8;:
ʔƒ( 10kmǭĮ'³ɛ#Ƣ1":ʕSMGA'ɲ"*|ïʂ$5 2 )SMGA=ż"9
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ǣ÷ɰþƾ7966Ʈȑ$ 5kmÂľ'}Ń=Ř SMGAŝĈ;":ʕê 4.15'Somerville 
et al.(1999) ïʂjuisX$>MdnV?Ȍʄǰ)MHunsGÁ$ƁǢǱ#ŀ8;ȇƈÔ-2000
ĪʐÕǙȭɦ)ïʂ)ȇƈʒƤǋ/ʔ2002ʓ=ǦʕF-net'7:Ɓʂ)ïʂjuisXʒMo=2.24×1018ʓ
8ʔMHunsGÁ'7:ĩðǓ&>MdnV?Ȍʄǰ=ǻĈ:$Sa=39.7km2$&9ʔƁǢǱ)ǻ
Ĉ¤Sa=50.9km2*ĩð¤7911km2ǭĮû¤$&ʕʔŀ8;ȇƈ*ɁĠ)Ǽé¶$ȕ

8;ʔĹȾïʂ)ŰĽ)MHunsGÁ#ȨǆØȗ$ȕ
:ʕ1ʔzðɌ.9ɫºģ'7:Ŭ
Ėǣ÷ʇò* S=256km2$&9ʔƁǢǱ) SMGAȌʄǰ$)ƞ* 20%$&:ʕSomerville et al.(1999)
ĩðǓ&>MdnV?Ȍʄǰƞ*22%ʔì¶)ïʂ'đ"ƐȸĊș/(2015)*16%=Ǧ"
9ʔ|ȇƈ$ƒ(ũÜ:ȇƈŀ8;ʕvŮʔ2000 ĪʐÕǙȭɦïʂ* SMGA Ȍʄǰƞ* 12%
ʒSa= 57.6km2ʓŀ8;"9ʔ2016ĪʐÕǙ}ɦ)ïʂ)/	SMGAÐ4:ÃÜûʔ2000
ĪʐÕǙȭɦ)ïʂ$*ǐ&:ǃł$&ʕ 
 ņÄɵyɫ' "*ʔŰĽ) )ǢǱʒKagawa et al., 2004; Asano and Iwata, 2011ʓ#Ʊā
ŉřŢ;":ʕAsano and Iwata(2011)*ʔʂƷ@s]uLls)ȇƈ8ŬĖʄx)ņÄɵyɫ=
ǻ¹ʔ>MdnV?ʇò)ņÄɵyɫ)Ʊāŉ=řŢ":ʕ)Ɛȸ*ʔɠÒ)ïʂ)ʂƷ
jWo8>MdnV?)ņÄɵyɫ)Ʊāŉ=ȍĺ)çĥĳ#Ȩǆ"9ʔƁǢǱ#ŀ8;
ȇƈ$"ê4.16'Ǧʕê})bqUX*SMGA)}ŃƱ#ʔBmu]u*SMGA)xǶ$y
Ƕ=Ǧ":ʕƁǢǱ#ŀ8;SMGA)ņÄɵyɫ*ʔSMGA2'ɲ"*çĥǖȍ=66yç:
¤$&9ʔSMGA1'ɲ"*çĥǖȍ=66xç:¤$&ʕúĔ)Ġǐ*ȯ8;:çĥĳ$ƒ
(đņ:ȇƈ$ȕ
8;:ʕ 
 x)7	'ʔ2016 ĪʐÕǙ}ɦ)ïʂ*ŰĽ)MHunsGÁ$ƒ(ũÜ:ȇƈ$&9ĩðǓ
&ïʂ#:$Ǧ;ʕ 
 
4.7    
 ȆʎǓGnusɲŨƪ=Ǌ" 2016ĪʐÕǙ}ɦ)ïʂ)ǃŉÇʂƷjWo=Ɠǽȇƈʔy
)Őƈŀ8;ʕ 
• ǣ÷ɰþƾâɖ'38.6km2ʒ5.4km7.2kmʓʔǣ÷ɰþƾÈ¦'12.0km2ʒ3.0km4.0kmʓ)2 )
SMGA=ɨȑ:$#ʔâɖ)ȳƵƫĺ=ƒ(¸ǆ:$#ʕ1ʔ;8)ȑ*ʂ
Ʒ@s]uLlsȵƆ#ŀ8;zðɌ.9ɫºģ).9ɫ)ûʇò$ƒ(đņ:ȇ
ƈ$&ʕ 
• ņÄɵyɫ*SMGA1 14.3MPaʔSMGA2 7.6MPa$&9ʔSMGA1*Somerville et al.(1999)
MHunsGÁ$ Eshelby(1957) ·ĺFmUFĈ79ŀ8;:ĩðņÄɵyɫ 10.5MPa 79 4
ÃǭĮû¤=Ǧʕm@NR@h*SMGA10.2ǪʔSMGA20.5Ǫ$&ʕķʂÆ
ƵŒƪpK`ʒïʂɄƊǢǱŝɞƁɦʔ2016ʓ) SMGAħ$ǣ÷ţɜĮ8ŀ8;:m@NR
@h*ʔ=0.3$$SMGA1*0.84ǪʔSMGA2*0.48Ǫ$&9ʔSMGA2*ÞǭĮ$&
ʔSMGA1*0.25¢ǭĮǠŝĈ;ʕŤɨǓ:SMGA1)ņÄɵyɫûʔm@N
R@hǠ$ʔâſ0.2-2.0ǪǭĮ#ķïʂÆ=ǉŐȮè#:$ȕ
8;:ʕ 
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• ïʂjuisX7-ŀ8; SMGA)Ȍʄǰ*ʔɠÒ)ïʂ8ŀ8;MHunsGÁ$ƒ
(đņ:ȇƈ$&ʕ1ʔSMGA)ņÄɵyɫ)Ʊāŉ)çĥĳ$ƞɓȇƈʔÞƔ
'ƒ(đņ:ȇƈŀ8;ʕ 


]Ç§
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5.1 ¸,az 
 Œƪ(/M6.0ƥč.ùǕŠ.ÜȘ,÷'đȘ¶ƌĥàSMGA;Şĥ>=ƆĠ¸ȘŸjWo
@ŞƲȦě;>!ȘŸ_mitQt;Üǎ:1ŻÛŁýÜȘ.ȘŸƆĠ.ǽ@ǟ=ȧ4ƪ
(8Ǜ!:,ȦSMGA/ČĆà.đȘ¶ǗŷǛȊ,÷'ȦƺȡƔGntrȎľůIrikura,1986;  
3Ȧ1997@ƍ!ŰĔ`BTVBrG,:<Ķñ>=!7ȦƝÒŏĆà@Ð7!đȘǗŷǛȊ
.ÜȘ¶ƆĠ@Äň!ȘŸ_mitQtě;>=ȧ4!ȦǻÁ,Ɠƌ!Ú¤.¤ȓÜŦ¤ÜȘ,
÷'8 SMGA ;Şĥ>=ƆĠ¸ȘŸjWoèľķś>'<ȦǻÁ.ÜȘ@Ð7'ȘŸ_
mitQt@Ȗƴ=)(ȦÚ¤.¤ȓÜŦ¤ÜȘ,=Üǎ:1ŻÛŁýÜȘ.ȘŸƆĠ.ǽ
,%'Ŝǚ@ǌȧōƹƔ,ě;>!ȘŸ_mitQt@á,ȘŸŁý@jWo¸ȦÜǎ:1
ŻÛŁýÜȘ@º¬!đȘ¶LgkptLlr@òŃȦǗŷǛȊ).ŧǰ;ě;>!ȘŸ_mi
tQt.ëēĠ@ŜǞ=ȧ
 
5.2 ´·Ä)±° 
 Ƭ3ƪ(/ȘŸCr^tMlrǘŕ;ě;>!yÝǪ2<Ȇ©ą;Somerville et al.(1999).uñ
áŹ,á&'ŁýƟæȞà)ANcnVBȞà@ĭ¨ȦÜǎ:1ŻÛŁýÜȘ.ȘŸƆĠ.ŧǰ
@ǌ$!ȧ .ƻŖȦƬ2ƪ(ƠǢ>!ÜȘ¶ƆĠ.ă@»©,ǣņ(=:+ȘŸƆĠȤȘŸ_
mitQtȥ.ǽ/ƠǢ¨œ+$!ȧ .uǓÖ)'Ȧ2<ǸčŉȍȎľ.ġâ@Äň('
+)ı;>=ȧ2<ǸčŉȍȎľ.ōé9ĔƇ/ƝÒŏĆà.ÜȘ¶.ƌĥ,ĕȜ@z
=)ČƜ;>'=ȧƝÒŏĆà.ÜȘ¶.ƌĥ,õz=2<ǸčŉȍȎľ.ōéé
Ȟà@ĭ¨!ƆĠ¸ȘŸjWo(ȦǗŷ>!ČĆà.đȘ¶@¦Ɗ(!8=0
ÌƎsóǅȦ2013ȧÚ¤.¤ȓÜŦ¤ÜȘ,÷'/ȘŸCr^tMlrǘŕ.ƻŖ.Ȗƴ;ȦŲȂ
:1ŴȂȞà.2<ǸčŉȍȎľ.ǽƠǢȤKagawa et al., 2004; Ǝ{3Ȧ2017ȥ>'<Ȧ
ŲȂ)ŴȂ.ANcnVB8ğ³ȑxȆƭ.ȘŸ_mitQtƑ+=ÇǄĠ=ȧ
Miyake et al.(2003)/ȦȈūs (1997).1995Ċ¢Ďƙ½ȂÜȘ.ƺȡƔGntrȎľů@ƍ!Ș
ŸŁý.jWonrGħů,Ȧ%.Ú¤.¤ȓÜŦ¤ÜȘ,÷'đȘ¶ƌĥàȤStrong 
Motion Generation Area = SMGAȥ@Ķñ!ȧ .ƻŖȦSMGAƼțƦ/ANcnVB.ÜȘǕŠ).
ǆĄƗ°.Õćď,}=)ơ>Ȧ4!SMGA.ǀ/ANcnVBǀ)ŝ-uǇ=)
ơ>!ȧƺȡƔGntrȎľů,:<Ķñ>!SMGA/ȦÒŰľ0.2-10Hzƥč.ČĆà.đȘǗŷ
ǛȊ).`BTVBrG,:<Ķñ>=!7ȦƝÒŏĆà@Ð7!đȘǗŷǛȊ.ÜȘ¶ƆĠȤ+
?#Ȧ2<ǸčŉȍȎľȥ@Äň!ȘŸ_mitQtě;>=)ǁ=ȧ
 ŒƞƧ(/ȦȤÚƞȥȐŽƢîĩǍƞƧĦ.K-NET, KiK-net(Aoi et al.,2004)(Ǘŷ>!ČĆà.đȘ
ǛȊ@ƍ'ȦƺȡƔGntrȎľůȤIrikura,1986;  3, 1997ȥ,:=jWnrGħů,á&
SMGA;Şĥ>=ƆĠ¸ȘŸjWo.ŞƲ@Ǡ5=ȧ4!ȦǻÁ,Ú¤(Ɠƌ!¤ȓÜŦ¤ÜȘ
,÷'8SMGA(Şĥ>=ƆĠ¸ȘŸjWoèľķś>'<Ȧ>;.ȘŸ_mitQt8 
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Å5.1 {ÌtÜ,Q?E 
ÜȘÎ Reference Mw 
Mo** 
(Nm) 
Mech.* 
Strike** 
(deg.) 
Dip** 
(deg.) 
Rake** 
(deg.) 
Üǎ 
Łý 
ŲȂ 
Asperity 
2011ĊșÿƙŔȂ ŨǨċ(2011) 5.9 8.38E+17 SS 293 70 157 Ɓ Ɓ 
2013ĊřŐƙ¹Ȃ ŗ3(2014) 5.8 5.54E+17 SS 165 80 -15 Ɓ Ŏ 
2013ĊųǯĀǲ ŗ3(2015) 5.8 5.47E+17 RV 179 65 102 Ɓ Ɓ 
2014Ċȋȅƙ¹Ȃ ŨǨċ(2014) 6.3 2.76E+18 RV 25 50 65 Ŏ Ŏ 
2016ĊƄŒ±Ș Kubo et al.(2017) 6.1 1.74E+18 SS 212 89 -164 Ŏ Ŏ 
* ȨSSȨš>ŁýÜȘȦRVȨǵŁý  **ȨF-net.CMTǘ@Âƃ 
 
 
r5.1 {ÌtÜ,Üx)|µwM:F@L 
 
 
8Ð7'Ȗƴ=)(ȦÜǎ:1ŻÛŁýÜȘ.ȘŸƆĠ.ǽ,%'Ŝǚ=ȧōƹƔ,ě;
>!ȘŸ_mitQt,á&Üǎ:1ŻÛŁýÜȘ.ȘŸŁý@jWo¸ȦđȘ¶LgkptL
lr,:=ËĥŰĔ)ǗŷŰĔ.ŧǰ;ě;>!ȘŸjWo.ëēĠ@ŜǞ=ȧ 

5.3 «hÜ§NDR,¾ 
5.3.1 {ÌtÜ)Æ¿tÜ,Ôy 
 ŒƞƧ(/ȦÚ¤.Mw 6.0ƥč.99ùǕŠ.5.¤ȓÜŦ¤ÜȘ@÷Ǩ)!ȧ÷ǨÜȘ.nN
X@ǎ5.1ȦÊÜȘ.Șê:1iE[Oh@Ø5.1,ơȧǎ{.Reference/SMGAĶñ.ȕ,Âǁ)
!ȘŸŁýț.ĐƍȦÜǎŁý/Ƭ2ƪ(ơ!ÜǎÜȘŁý.ŎƁȦŲȂAsp./3ƪ(ơ!ŲȂ 
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r5.2 ltÜ,{ÌÈ¦©)Üj-Æ¿tÜ,Üx)µwM:F@L 
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Å5.2 Æ¿tÜ,Ë  `
ÜȘÎ ƓƌŅŉ ƾč ƺč 
Ŵ 
(km) 
MJMA 
Mo 
(Nm) 
Strike** 
(deg.) 
Dip** 
(deg.) 
Rake** 
(deg.) 
2011ĊșÿƙŔȂ 2011/3/11 22:40:36.7 35.3067 138.7017 14.0 4.2 2.15E+15*    
2013ĊřŐƙ¹Ȃ 2013/2/26 15:26:49.1 36.8770 139.4075 2.79 3.6 1.40E+15** 340 89 -7 
2013ĊųǯĀǲ 2013/4/13 15:17:10.4 34.4172 134.8388 13.77 3.5 1.44E+14** 107 78 132 
2014Ċȋȅƙ¹Ȃ 2014/12/22 01:17:4.45 36.6915 137.8867 5.3 4.4 3.52E+15** 42 60 104 
2016ĊƄŒ±Ș 
2016/4/14 21:37:40.9 32.7400 130.7917 9.0 3.9 1.22E+15*    
2016/4/15 21:55:01.8 32.7700 130.8267 8.0 3.9 1.63E+15*    
* ȨȘŸçNcFXo. m`TXpbo:<Ư¨  
**ȨF-net.CMTǘ@Âƃ 
 
 
Ȟà.ANcnVB.ŎƁ(=ȧ5.ÜȘ@÷Ǩ)!ƋƏ)'Ȧ(1)ùǕŠÜȘ(=!7SMGA
.ľú+ȦjWo¸ŧǰƔôŇ(=)~ŷ>=Ȧ(2)ùǕŠÜȘ+;ÜǎÜȘŁý.¨Ɗ
ƠǢ>!ÜȘ=Ȧ(3)÷ǨÜȘ(ǻÁ,đȘ¶ƌĥàĶñ>!Ɓ4!/ú+Ȧ.3
%.ƋƏı;>=ȧÊÜȘ.ǘŕ÷Ǩ.Ǘŷſ/ȦȘêǮȗ40km¤,ǜǀ>'=(Úƞ)ȐŽ
ƢîĩǍƞƧĦ.K-NETȦKiK-netǗŷſ)!ȧ>/Ƭ2ƪ(ơ!ÊÜȘ.ǗŷǛȊ.ÅȖ.ȕ.
ȏ)Ë?'=ȧÊÜȘ(÷Ǩ)!Ǘŷſǀ@Ø5.2,4)7=ȧÊÜȘ)8ȘŸŁý@Æ<×
67~17.Ǘŷſ.đȘǗŷǛȊ@ƍ'ǘŕ@òŃ=)(!ȧ 
  ƺȡƔGntrȎľů/ȦŒȘ)ǓƶÜȘ.ĹƺǯƆĠ)KCXäĈƆĠÍ)ñ'ȦŒȘ
.ȘŸƟæǻƥ,á&'ŰĔËĥ+>=ȧ!$'ȦǓƶÜȘ/LgkptLlrƳč,ĕȜ
@z=!7ģȄ,Ȁñ=ĞǓ=ȧ÷ǨÜȘ.ǘŕ,ƍ!ǓƶÜȘ.ǧ@ǎ5.2,4)7=ȧ
99ùǕŠ.ÜȘ@ǘŕ÷Ǩ)'=!7ȦǕŠ.éȘú+ȦŨǨċ9F-net,:<CMTǘ
ě;>'+Șèȧ .!7Ȧ2013ĊřŐƙ¹Ȃ)2013ĊųǯĀǲȦ2014Ċȋȅƙ¹Ȃ.
ÜȘ@Ȓ!2ÜȘ.ǓƶÜȘ/ƟæiE[Ohě;>'+ȦØ5.2,ơ:,ŒȘ.ȘŸǲ
(Ɠƌ!ÜȘ@ƺȡƔGntrȎľ)'Ȁñ!!7ȦƟæiE[Oh/Ƞ'=)ǁ=ȧ
CMTǘě;>'+ÜȘ.ÜȘjtirXMo/ȦǑľ.KiK-netÜ{Ǘŷſ;ě;>=ȘŸç
NcFXo.`mTXpbo;Ţď,:<Ư¨!ȧ 
 
Mo=
4πρVs2
Rθφ
Ωo (5.1) 
 
,ρ/ÜȘƓƌý.öčȦVs/ÜȘƓƌý.SŰǸčȦRθφ/ļøƆĠľȦo/ȘŸçNcFX
o.`mTXpbo(=ȧ+Ȧ2016ĊƄŒÜȘ±Ș/ȄȘŸ(=!7ȦyÝǪ2<Ȇ©ą@
Âǁ,2%.ǓƶÜȘ@Ȁñ!ȧ  
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Å5.3 SSRF*1&'25%mHPMUAU 
ÜȘÎ Mom/Moa 
Fcm 
(Hz) 
Fca 
(Hz)
N C Δσa 
Vs 
(km/s) 
Frequency 
Range(Hz) 
2011ĊșÿƙŔȂ 262 0.62 2.81 5 2.10 11.7 3.26 0.4-10 
2013ĊřŐƙ¹Ȃ 396 0.25 1.04 4 6.19 0.45 3.10 0.3-10 
2013ĊųǯĀǲ 960 0.79 4.5 6 4.44 2.84 3.40 0.5-10 
2014Ċȋȅƙ¹Ȃ 286 0.41 1.46 4 4.47 3.45 3.00 0.3-10 
2016ĊƄŒ±Ș 
651 0.44 2.13 5 5.21 3.17 
3.30 0.3-10 
489 0.57 2.40 - - 5.33 
 


r5.3 È¦Ü§?K;ER¡)¬ÊÜ§?K;ER,I8BC8T<,V]árä2011Þ}² 
Õ,tÜãkrä2013²iÕ,tÜâ  


5.3.2 NDQT<£)mHPMUAU,y 
 ƺȡƔGntrȎľů.Ëĥ,ĞǓ+_mitQt/ȦƬ4ƪ(8ơ!ǗŷȘŸNcFXo)ƋǦ
ȘŸNcFXo.ȘŸNcFXoŧω-2°ŧ.`BTVBrGSource Spectral Ration FunctionȨSSRF),
:<ŭñ>=vï3Ȧ1999ȧǗŷȘŸNcFXo.Ưñ,ĞǓ+ȚĒĠŵǏQ/Ȧ2016ĊƄŒ
ÜȘ±Ș/ȅ3(2016)[Q(f)=69.8f0.92].ƻŖȦ ..ÜȘ/Ǌ(2007)[Q(f)=40f1.0].ƻŖ@ƍ!ȧ
+ȦǗŷȘŸNcFXo/ũĉ2ĥ©ȤNSȦEWȥ.Ëĥ@ƍ!ȧSSRF,:$'ě;>!ÊÜȘ
.Ëĥ_mitQt@ǎ5.3Ȧ`BTVBrG.u@Ø5.3,4)7=ȧMom/Moa/éÜȘ)ùÜȘ.
ÜȘjtirXŧȦFcm/éÜȘ.ItZtÒŰľȦFca/ùÜȘ.ItZtÒŰľȦN/Ȅ-Ë?,
ĞǓ+ȆȦC/ğ³ȑxȆŧȦ	a/Brune(1970,1971).ƋǦď,:<Ư¨>=ùÜȘ.ğ³ȑxȆȦ
Vs/ÜȘƓƌý.SŰǸč(ȦÊÜȘ.ŒȘ:1ǓƶÜȘ.ǗŷǛȊ;Ɩǖ(SŰ­Ǽŉ¯@Ǥ5Æ
CN3 
fcm 
fca 
CN
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<ǔ.SŰǸč@Ư¨!ȧ÷ǨÒŰľ/ùÜȘ.ÒŰľ.\CO@ǁĤ'ǎ5.3,ơÒŰ
ľĆà@÷Ǩ)!ȧ 
 ȘŸŁýț/ǎ5.2.ŀƈ@á,ǜñȦƂ+4ů(Metropolice et al., 1953; Kirkpatricks et al., 1983)@
ƍ!Cr^tMlrǘŕ,:<ƆĠ¸ȘŸjWo.ŞƲ@Ǡ5!ȧǗŷ>=ƝÒŏĆà.ÜȘ¶/
SMGA.õzĻȃƔ(ǃŊȞà.ĕȜ/ù)ȦńĖƞƧȤ0ŬƎ3Ȧ2002ȥ,:<ơ
>'<ȦŒƞƧ(/SMGA.5@jWo¸!ȧƟæ/ƟæȌìſ;Íĝ¥Ƈ,ǺǌȦèȄȘ
Ÿ.ãËȦ.SMGA.ƟæȌìſ,­Ǽ!ȕ,¦čÍĝ¥Ƈ,ƟæǺǌ=foS]CePrQ
tjWo@ñ!ȧ 
 SMGA.ȘŸ_mitQt.ĴƷ(ƍ!Ƃ+4ů(Metropolice et al., 1953; Kirkpatricks et al., 1983)
/ȪōǾ¸Ôȟ@ǘ!7.ĴƷAoJnOh.u%(Ȧȇüāî,=Ù@źȉž(źǋ'
ę,§¿ƻŋŞǹ@Ĕĥ=Ƃ+4.aqPN@Šĺ!ĴƷħů(=ȧ+?#ȦȢŶŉ
,Àíż¶)@Šĺ'mrRh,ǘȀĬ>ȦŶčx,$'Àí.¶ù+
=)@Šĺ'ȦƊÛǘ.ǲǘ)'ȀĬ>=:+AoJnOh(=ȧȢŶčŉ,INX
.éǘȀĬ>=),:$'ȦûĦƔ+ōùǘ@Õȁ%%ōǾǘ4! .ǲ.ǘ@ȀĬ
=)Ƃ+4ů.ƆĜ(=ȧ 
 Ƃ+4ů.§¿NHMkto,/ȦIngver(1989),:$'ķś>!Very Fast Simulated Anne-
aling(VFSA)@ĳƍ!ȧÍħů/Ŷčx@İľȎľƔ,ŵú=)(ǙƯ.ȢǸ¸@Ø$!ȧŢ
ď(5.2),VFSA.§¿NHMkto@ơȧ 
 
T(k)=Toexp(-ck
a) (5.2) 
 
,To/«ŏŶčȦc)a/ñľ(=ȧŒƞƧ(/«ŏŶč@100čȦc@1.0Ȧa@0.8-1.0ȦŶčx.
ƿ<ǳÕľ@50ÕȦÍuŶč¤.ƿ<ǳ@50Õ,ǜñ!ȧŢ.ƿ<ǳȤkƐƖȥ.ǘ.ƌĥ/Ţ
ď(5.3), (5.4),:$'ǌ?>=ȧ 
 
Mk=Mk-1-y(Mmax-Mmin) (5.3) 
M[Mmax, Mmin] y[-1, 1] 

y=sgn(u-0.5)T(k) 1+ 1
Tk

2u-1
-1 (5.4) 
u[0, 1] 

,Mk/kƐƖ.ǘȦMk-1/k-1ƐƖ.ǘȦMmaxȦMmin/ĴƷƱ×.ōé)ōùȦu/Ýu+©ą
;ƌĥ>=mrRh(=ȧSgn/ƫÉȎľ(x>0.ãË/1Ȧx<0.ãË/-1Ȧx=0.ãË/0)+=ȧ
ƊÛǘ.Ťă±.ǘ:<é+$!ãËȦŤă.éƊÛǘȀĬ>=ƠƉ/doUf
r©ą,:=ď(5.5)@ƍ!ȧ 
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P=exp(
-∆E
T(k)
) 
 
(5.5) 
∆E=E(Mk)-E(Ml-1) 
 
P/ǿƤƠƉȦΔE/ƊÛǘMk)±.ǘMk-1.Misfit.ă(=ȧ+?#ŶčTkȢ>0ȦǿƤƠƉ
w=!7ȦŤă.éǘȀĬ>=ƠƉȢ+<ȦŶč>0ǿƤƠƉ+<Ɗ
Ûǘ.ǲ,=Ťă.ùǘȀĬ>=ȧƂ+4ů/ƍ=ľ¾Ƶ(ȦĴƷAoJn
Oh8Lrao+!7ôŇ,ǙƯÇǄ(=ȧþ{3(2001)/ƗǸč©ĽŌƽ.Ǘŷ)ƋǦ
.`BTVBrGȦShiba and Irikura(2005)/ƺȡƔGntrȎľů,:=ȘŸCr^tMlrǘŕ,
VFSA@ƍ'ȦGA@Ð7!.ōǾ¸AoJnOh)ŧǰ!ƻŖȦȢƳč(ƻŖ@¨³(=)
@ƠǢ'=ȧ 
 ǗŷŰĔ)ËĥŰĔ.ŤăȤMisfitȥ/ȦŢď(5.6),ơ´ǸčDrbqta:1çŰĔ.`B
TVBrG,:<ǟ!Ȥvï3Ȧ1999ȥȧ 
 
Misfit=     (aenv,obs-aenv,syn)
2
t
 aenv,obs2t  aenv,syn2t 

componentstation
+   (uobs-usyn)
2
t
 uobs_2t  usyn2t 
 (5.6) 
 
,uȦaenv/çŰĔ)´ǸčDrbqta(Ȧobs)syn/Ǘŷ)ǙƯ@Êơ'=ȧT/ŉ
ȍ.ƼKranrGľȦcomponent/ĥ©.ľȤ(/ũĉ2ĥ©ȥȦstation/Ǘŷſľ@ơ'=ȧ
£Ɣ,/Ȧ´ ǸčDrbqtaȢÒŰľȞà@çŰĔÒŰľ.uǇč@ǟ'=)
,+<ȦŤăù>0ČĆà(¦ƊƳčȢ)@ơȧ 
ȄȘŸ.Æ<Ĩ/vï3(1999),Ě$'ȦƬ1Ș.ÜȘjtirX@Mo1ȦƬ2Ș.ÜȘjtir
X@Mo2ȦçNcFXo.`mTXpbo@U1ȦU2Ȧ´ ǸčNcFXo.ĉÞpbo@A1ȦA2)=ȧ
Ƭ1Ș)Ƭ2Ș.ÜȘjtirXMo1=Mo2=Mo/2.ãË@ǁ=)çNcFXo/Ȧ 
 
U1=U2=Uo/2 (5.7) 
 
ĥ<Ʃ%ȧułȦǑľ.ȘŸ;ƌĥ>=´Ǹč.ÜȘ¶.ȢÒŰľȞà/mrRh+ǭË?
,ƭ)=)
 
A1=A2=	1/2
1/2Ao (5.8) 
 
ĥ<Ʃ%ȧ¡.Ȅ-Ë?ľN)ğ³ȑxȆŧC/ȦéÜȘ.´ǸčĲĈ.`mTXpboAo)ù
ÜȘ.´ǸčĲĈ.`mTXpboaoȦéÜȘ.çĲĈ.`mTXpboUoȦùÜȘ.çĲĈ.`
mTXpbouo@ƍ!Ţď,:$'Ȧ 
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N= Uo
uo

1
2  ao
Ao

1
2
 (5.9) 
C= uo
Uo

1
2 Ao
ao

1
2
 (5.10) 

Ư¨>=ȧď(5.9) ď(5.10),ď(5.7) ď(5.8)@ =)Ȧ 
 
N= 1
2

1
4 Uo
uo

1
2
 ao
Ao

1
2
 
(5.11) 
C= 1
2

1
4 uo
Uo

1
2
Ao
ao

1
2
 
(5.12) 
 
)ǎƊ>ȦÜȘjtirXƭ©.ãËȦN)C/ŰĔ¡.0.84)+=ȧÜȘjtirXƑ+$
'8ƅł.ǐţ0.84-1.0.ȍ)+=!7Ȧ>;.ǐţǟȎľ.Ťă,z=ĕȜ/ù
)ǁ=ȧ!$'ȦŒƞƧ(/ȄȘŸ.ãË/ȦŰĔ¡.Ëĥ_mitQt,á&'1%Ɩ
.SMGA@Ƃ+4ů,:<Ķñ!ȧ!"Ȧ2%Ɩ.SMGA/GnTYKtS@ƍ!ȧ>
/Ȧ2%Ɩ.SMGA1%Ɩ.SMGA.ÜȘ¶@ǐð=ǀ,Ū4$!<ȦŤă,ņƚ+ăƌ4>
+$!<!!7(ȦƖǖ(ǗŷŰĔ).÷ğ@ƠǢ'_mitQt@ŭñ!ȧ4!ȦÒŏƆĠ
,ƛƘ+)@ƠǢ=!7ȦNSȦEWȦRotD50ȤBoore et al.,2006ȥ.ğƮNcFXoŧȤǗŷ
/Ëĥȥ@Ư¨ȦÒŏƆĠ,é+ƛƘ+)@¬ǶƠǢ'=ȧ 
 ȘŸŁý.ĴƷ_mitQt/ȦSMGA.ǀ9ȋȦĈȦmCOQChȦğ³ȑxȆŧı;>Ȧ
ğ³ȑxȆŧ/ȘŸNcFXoŧ.Ư¨;0.25.0;%@ǝô!ȧƟæȌìſ;SMGA
ȗ>'=ãËȦSMGA.ƟæȌìſ8ĴƷ_mitQt,Ð7!ȧƟæĹǸč/SŰǸč.0.72
ȤGellar,1976ȥ,+=:,ǜñ!ȧ 
ÊÜȘ.SMGA.ĴƷ_mitQt)ƻŖ@ǎ5.4,4)7=ȧÊȘŸ_mitQt.ōǾǘ/10Õ.
ƿ<ǳǙƯ;Ťăō8ùǘ@Ȁñ!ȧLength)Width/SMGA.ȋ)ĈȦRise timeȦC/
mCOQCh)ğ³ȑxȆŧ(=ȧRupt. Star. Point./SMGA.ƟæȌìſ(ȋÃ1ĈłÏ.GnT
Y,÷'ĴƷ@òŃ'=ȧ!"Ȧ2013ĊřŐƙ¹Ȃ.ÜȘ/ANcnVBȞàƟæȌìſ@
·į'!7ȦSMGAƟæȌìſ.ĴƷ/òŃ'+ȧEstimated param./10Õ.ǙƯ(ě;>!
.Ʊ×ȦBest param./10Õ.ǙƯ(ō8ŤăùōǾ(=ȧxȦÊÜȘ(ŞƲ>!ō
Ǿ+ƆĠ¸ȘŸjWo,%'ǡǛȧ 
 
5.3.3 2011Þ}²Õ,tÜ,Ó«hÜ§NDR 
 2011ĊșÿƙŔȂ.ÜȘ.SMGA)ÜȘŰĔ:1ƒǸčğƮNcFXo.Ǘŷ)ǙƯ.ŧ 
 97 
 
Å5.4 ltÜ,SMGA,HPMUAU,À½q)ÀÁ 
ÜȘÎ Result 
Length 
(km) 
Width 
(km) 
Rise 
Time(s) 
C 
Rupt. Star. 
Point(Len.) 
Rupt. Star. 
Point(Wid.) 
2011Ċșÿ
ƙŔȂ 
Search Range 2-6 2-6 0.01-1.50 1.6-2.6 1-5 5 
Estimated param. 2.9-5.6 2.5-3.3 0.30-0.59 2.5-2.6 3 5 
Best param. 5.6 3.3 0.37 2.5 3 5 
2013ĊřŐ
ƙ¹Ȃ* 
Search Range 2-7 2-7 0.01-1.50 4.6-7.7   
Estimated param. 4.7-5.9 2.0-5.9 0.43-0.82 5.0-6.1   
Best param. 4.7 5.9 0.68 6.0   
2013Ċųǯ
Āǲ 
Search Range 2-6 2-6 0.01-1.50 3.3-5.5 1-6 1.6 
Estimated param. 2.0-3.6 2.0-4.0 0.08-0.23 4.1-5.5 2-4 4-6 
Best param. 2.6 4.0 0.15 5.4 3 5 
2014Ċȋȅ
ƙ¹Ȃ 
Search Range 2-7 2-7 0.01-1.50 3.4-5.6 1-4 1-4 
Estimated param. 2.0-2.7 2.1-5.6 0.17-0.39 3.7-5.3 1-2 2-3 
Best param. 2.7 4.7 0.39 5.2 1 3 
2016ĊƄŒ
±Ș 
Search Range 2-7 2-7 0.01-1.50 3.9-6.5 1-5 1-5 
Estimated param. 2.4-3.0 2.3-4.1 0.22-0.54 5.8-6.5 1-2 5 
Best param. 2.9 3.9 0.22 5.8 2 5 
 
 
ǰ@Ø5.4.1,ơȧØ{,ơ:,ȦSMGA/ŨǨċ(2011).yÝǪ2<Ȇ©ą.2<Ȇ.é
Ȟà:<99Ųǀ,Ū4$!ȧSMGA.ËĥŰĔ/ōéĲĈȦƗ)8,Ǘŷ)ŝ-÷ğ=
ě;>ȦÊǗŷſ.ÒŏƆĠ,8é+ăƑ/ǔ;>+$!ȧSMGA.ȘŸ_mitQt@ǎ
5.5.1,4)7=ȧSMGA.ÜȘjtirX/¡.ÜȘjtirX.7²ƥč.)+<ȦSMGA.ğ
³ȑxȆ/29.3MPa(Somerville et al.(1999) Madariaga(1979):<Ư¨>=ĉÝğ³ȑxȆ10.5MPa:
<3ƥčéĶñ>!ȧSMGA/ƟæȌìſ:<Ųǀ,Ū4$'<ȦŴȂ;ŲȂ,
Ǻǌ=ƟæĹµŖ.ĕȜ(ÜȘ¶é+$!ÇǄĠǁ;>=ȧ 
 
Å5.5.1 2011 Þ}²Õ,tÜ,SMGAHPMUAU 
Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 
SMGA 6.721017 18.5 29.3 0.37 2.35 
 
5.3.4 2013²iÕ,tÜ,Ó«hÜ§NDR 
  2013ĊřŐƙ¹Ȃ.ÜȘ.SMGA)ÜȘŰĔ:1ƒǸčğƮNcFXo.Ǘŷ)ǙƯ.ŧ
ǰ@Ø5.4.2,ơȧØ{,ơ:,ȦSMGA/ŗ3(2014).yÝǪ2<Ȇ©ą.2<Ȇ.é
Ȟà@·į=ǀ,Ū4<ȦƟæȌìſ;¹¹ǒłÏȤØ{ȨĂȥ,ƟæĹ=:+Ș
ŸjWo)+$!ȧSMGA.ËĥŰĔ/ōéĲĈsƗ)8,Ǘŷ@Ƴčǈ¦Ɗ('<Ȧƒ 
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r5.4.1 W ä2011Þ}²Õ,tÜ,Ó«hÜ§NDRá¢Ì(2011)*fº âãX 
 äSA*1410p,É¼(25%SMGA,Ö+"(Ýä®#%SMGA)ãkW ä 
È¦j-É¼_,¡Ï,V]ãkX ä¯\Ñ» (h=5%),È¦j-É¼_,¡Ï,V] 
  
      
r5.4.2 W ä2013²iÕ,tÜ,Ó«hÜ§NDRáZ/!(2014)*fº âãX
 äSA*1410p,É¼(25%SMGA,Ö+"(Ýä®#%SMGA)ãkW ä
È¦j-É¼_,¡Ï,V]ãkX ä¯\Ñ» (h=5%),È¦j-É¼_,¡Ï,V] 
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r5.4.3 W ä2013¥Î~[Ð,tÜ,Ó«hÜ§NDRáZ/!(2015)*fº âãX 
 äSA*1410p,É¼(25%SMGA,Ö+"(Ýä®#%SMGA)ãkW ä 
È¦j-É¼_,¡Ï,V]ãkX ä¯\Ñ» (h=5%),È¦j-É¼_,¡Ï,V] 
    
       
r5.4.4 W ä2014Ù×²iÕ,tÜ,Ó«hÜ§NDRá¢Ì(2014)*fº âãX
 äSA*1410p,É¼(25%SMGA,Ö+"(Ýä®#%SMGA)ãkW ä
È¦j-É¼_,¡Ï,V]ãkX ä¯\Ñ» (h=5%),È¦j-É¼_,¡Ï,V] 
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r5.4.5 W ä2016ªtÜdÜ,Ó«hÜ§NDRáKubo et al.(2016)*fº âãX  
äSA*1410p,É¼(25%SMGA,Ö+"(Ýä®#%SMGA)ãkW äÈ 
¦j-É¼_,¡Ï,V]ãkX ä¯\Ñ» (h=5%),È¦j-É¼_,¡Ï,V] 
 
 
ǸčğƮNcFXo.ÒŏƆĠ.ŧǰ/ȘŸǲ.TCGH07ȤŚþǒȥ.ǻéǟ@Ȓ0ȦǗŷŰĔ
)ŝ-÷ğ=ƻŖě;>'=ȧTCGH07/ȘŸŁý.ǲ,ǀ=Ǘŷſ(ȦŒȘŉ.ļøƆ
Ġ9KCXƆĠ:1ĹƺǯƆĠ@ǓƶÜȘ»©,Äň('+ÇǄĠı;>ȦȘŸŁý
ǲ,ǀ=ÍǗŷſ.ƳčÏw/Ę.ȄǓ+Ŝǚǥȟ(=ȧSMGA.ȘŸ_mitQt@ǎ
5.5.2,4)7=ȧSMGA.ÜȘjtirX/ȦF-net.CMTǘ(ě;>!¡.ÜȘjtirX@¡'ǩ
Į=:,jWo¸>'=ȧ>/ȦSSRF(ě;>!ÜȘjtirXŧ)ǓƶÜȘ.ÜȘjti
rX;Ư¨>=SMGA.ÜȘjtirX¡.ÜȘjtirX@Ǭ'!!7(ȦjWo¸.
ëēĠ,%'/ĘŜǚ'ĞǓ=ȧě;>!SMGA.ğ³ȑxȆ2.7MPa/ȦĉÝ(=
10.5MPa.1/4ƥč(Łýț¡.ĉÝğ³ȑxȆ,ǲ)+$!ȧ4!ȦmCOQCh/0.68ƣ(w
Ǵ!2011ĊșÿƙŔȂ.ÜȘ.2ƥčȋě;>!ȧ  
 
Å5.5.2 2013²iÕ,tÜ,SMGAHPMUAU 
Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 
SMGA 5.541017 27.7 2.7 0.68 2.23 
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5.3.4 2013¥Î~[Ð,tÜ,Ó«hÜ§NDR 
2013ĊųǯĀǲ.ÜȘ.SMGA)ÜȘŰĔ:1ƒǸčğƮNcFXo.Ǘŷ)ǙƯ.ŧ
ǰ@Ø5.4.3,ơȧØ{,ơ:,ȦSMGA/ŗ3(2015).yÝǪ2<Ȇ©ą.ƟæȌìſ½
ȤØ{ȨÈȥ,ǀ=2<Ȇ.éȞàǲ,Ū4<ȦƟæȌìſ.½. SMGA ŴȂ
;ŲȂ,ƟæĹ=:+ȘŸjWo)+$!ȧSMGA.ËĥŰĔ/ōéĲĈȦƗ)8,Ǘŷ)
ŝ-÷ğ=ƻŖě;>'<ȦƒǸčğƮNcFXo,:=ÒŏƆĠ8ŝ-¦Ɗ('=ȧ
SMGA.ȘŸ_mitQt@ǎ5.5.3,4)7=ȧSMGA.ÜȘjtirX/¡.ÜȘjtirX.
3²ƥč)+<ȦSMGA.ğ³ȑxȆ/15.4MPa(ĉÝ:<99éŪ4$!ȧ4!ȦmCO
QCh80.15ƣ(.ÜȘ:<ŧǰƔƝě;>!ȧ  
 
Å5.5.3 2013¥Î~[Ð,tÜ,SMGAHPMUAU 
Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 
SMGA 1.681017 10.4 15.4 0.15 2.45 
 
5.3.5 2014Ù×²iÕ,tÜ,Ó«hÜ§NDR 
2014Ċȋȅƙ¹Ȃ.ÜȘ.SMGA)ÜȘŰĔ:1ƒǸčğƮNcFXo.Ǘŷ)ǙƯ.ŧ
ǰ@Ø5.4.4,ơȧSMGA/ŨǨċ(2014).yÝǪ2<Ȇ©ą.2<Ȇ.éȞà)ĿËĠ
ȧŨǨċ(2011)/0.05~0.2Hz.ÒŰľ.đȘǗŷǛȊ@ƍ!Cr^tMlrǘŕ.ƻŖ(Ȧ1Hz
ƥč4(.ȢÒŰľĥ©@Ð7!đȘǗŷǛȊ@ƍ!ȘŸCr^tMlrǘŕ.ƻŖȤŲȅ3Ȧ
2015; Đȍ3Ȧ2018ȩȅűȦ2014ȥ/ȦƟæȌìſ¹,82<Ȇ4!/2<Ǹč.éȞà
Ķñ>'<(Ø5.5)Ȧ>;.ńĖƞƧ)ŧǰ=)SMGA/ëē+ǀ,Ū4$'=ȧSMGA
.ËĥŰĔ/ȦȘŸŁýǲ,ǀ=NGN005ȦNGNH36.¦ƊƳč99Ȧ ..Ǘŷſ
/ōéĲĈ9ƗƆĠȦÒŏƆĠ@ŝ-¦Ɗ'=ȧȘŸǲ.Ǘŷſ/ǓƶÜȘ.Ȁñ9ȘŸ_m
itQt.ƳŘ;ȘŸŁýǲ.ǗŷǛȊ.¦ƊƳč.Ïw@Ø<!ȧ  
ǎ5.5.4,SMGA.ȘŸ_mitQt@4)7=ȧSMGA.ÜȘjtirX/¡.ÜȘjtirX.
¼©ƥč.)+$!ȧSMGA.ğ³ȑxȆ/17.9MPa)+<ĉÝ:<99éě;>!ȧ  
 
Å5.5.4 2014Ù×²iÕ,tÜ,SMGAHPMUAU 
Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 
SMGA 1.171018 12.7 17.9 0.39 2.16 
 
5.3.6 2016ªtÜdÜ,Ó«hÜ§NDR 
2016ĊƄŒÜȘ±Ș.SMGA)ÜȘŰĔ:1ƒǸčğƮNcFXo.Ǘŷ)ǙƯ.ŧǰ@
Ø5.4.5,ơȧSMGA1:1SMGA2/Kubo et al.(2016).yÝǪ2<Ȇ©ą.2<Ȇ.éȞ
à)ŝ-÷ğ=ǀ,Ķñ>'=ȧwǴ!Ƿ<SMGA1/ŰĔ¡;ě;>!Ëĥ_mit
Qt@á,ōǾĶñ>'=.,÷'ȦSMGA2/GnTYKtS,:<ȘŸ_mitQt@
Ư¨'=ȧGnTYKtS.ǡƸ+ħȝ)'ȦȘŸNcFXoŧ;ě;>!ǓƶÜȘ.It 
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r5.5  ×¤(2014)*142014Ù×²iÕ,tÜ,Ü§9TGU>OTÁ(räYuÍ$.3Ø 
bãkrä$.3Ñb) 
 
 
ZtÒŰľ;ŁýțƦ)ğ³ȑxȆ@Ư¨ȦȄ-Ë?ľȦmCOQChȦğ³ȑxȆŧȦƟæȌ
ìſǀ@ĴƷ!ȧōǾǘ.Ȁñ/Ȧď(5.6),:=Ťă)Ɩǖ,:=ŰĔ`BTVBrG,á&
'ǌ$!ȧōǾ+ƆĠ¸ȘŸjWo;ě;>=ËĥŰĔ/Ȧ¡Ǘŷſ(ōéĲĈ9ƗƆĠȦÒŏƆ
Ġ@ǈ¦Ɗ('=ȧè.Ǘŷſ/SMGA1.5(¦ƊÇǄ(<ȦSMGA2/KMM006.Ǹč
:1çŰĔ.NSĥ©,ǔ;>=2%.ņƚ+_oNŰ@¦Ɗ=!7,ŞƲ'<ȦSMGA2@Æ
< >=)(KMM006.ǗŷŰĔ.¦ƊƳčÏw=ȧ  
ǎ5.5.5,SMGA.ȘŸ_mitQt@4)7=ȧSMGA.ÜȘjtirX/¡.ÜȘjtirX.
¼©ƥč.)+$!ȧ4!ȦSMGA1.ÜȘjtirX/SMGA2.10ƥč.ÜȘjtirX@Ŏ
'=);ȦSMGA1ĻȃƔ+ÜȘ($!)ƨ=ȧğ³ȑxȆ/SMGA118.4MPaȦ
SMGA210.7MPa(ĉÝ:<99éȦmCOQCh80.22s)0.10s)Ɲě;>!ȧ 
 
Å5.5.5 2016ªtÜdÜ,SMGAHPMUAU 
Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 
SMGA1 8.841017 11.3 18.4 0.22 
2.38 
SMGA2 9.781016 8.1 10.7 0.10 
 
 
5.4 25%Ü§HPMUAU),?=UQT<c,¡Ï 
 ŒƞƧ(Ķñ! 5ÜȘ)Ƭ 4ƪ(ŞƲ! 2016ĊȣÆƙ{Ȃ.ÜȘ.Ǚ 6ÜȘ.ōǾ+ƆĠ¸Ș
ŸjWo)ńĖNHtnrG°@ŧǰȦÜǎ:1ŻÛŁýÜȘ. SMGA .ȘŸƆĠ.ŧǰ@òŃ
=ȧØ5.6,ŒƞƧ(Ķñ!ÊÜȘ.SMGAƼțƦ)Somerville et al.(1999).ÜȘǕŠ)ANcn
VB.ǆĄƗ°.ŧǰ@ơȧÜǎ:1ŻÛŁýÜȘ.Krao/3ÜȘ%)ú+ȦÜȘǕ 
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r	 ,Âß¶),tÜÇ)7?KQC8,¡Ï
 
 
ŠMo)SMGAƼțƦ,÷'x.Õćď(5.13)(5.14)ě;>!ȧ 
 
SSMGA, surface=3.29×10-16×Mo2/3  (5.13) 
SSMGA, buried=4.58×10-16×Mo2/3  (5.14) 
 
,ȦSSMGA, Surface/ÜǎŁýÜȘ.SMGAƼțƦȦSSMGA, Buried/ŻÛŁýÜȘ.SMGAƼțƦ(=ȧ
ŻÛŁýÜȘ. SMGAțƦ/ȦƬ 2ƪ(ơ!ÜȘǕŠ)ANcnVB.Õćď4.7610-16×Mo2/3)
ŝ-÷ğ=ƻŖě;>!ȧułȦÜǎŁýÜȘ/ÜȘǕŠ)ANcnVB.Õćď5.25×10-16 
×Mo2/3)ŧǰ'ǉù.ªƅě;>!ȧ.ǓÖ)'Ȧ2014Ċȋȅƙ¹Ȃ.ÜȘȦ2016
ĊƄŒÜȘ±Ș. SMGA ƼțƦùŪ4$'=)ı;>=(Ø 5.4.4, Ø 5.4.5) . ÊÜȘ.
ANcnVB) SMGA.ȘŸ_mitQt.ŧǰ@ǎ 5.6,4)7=ȧ2014Ċȋȅƙ¹Ȃ.ÜȘ/Ų
Ȃ.ANcnVBȞà, SMGA Ķñ>'+ȧ+?#ȦŲȂȞà.2<ƝÒŏĆà.Ü
Ș¶@ƌĥ'+)@ơÓ'=ȧ2016ĊƄŒÜȘ±Ș(8Íş,ȦŲȂȞà.SMGAƼț
Ʀ)ÜȘjtirX/ANcnVBȞà)ŧǰ'ùĶñ>'=ȧ2013 ĊřŐƙ¹Ȃ.ÜȘ
,Ȏ'/Ȧ|2<ÜȘƓƌýŲ,ǀ'<Ȧ2<Ȟà@·į=:, SMGA Ķñ
>'=Ȧě;>! SMGA .ğ³ȑxȆùȦȋmCOQChě;>!!7ȦƝÒŏĆ
à.ÜȘ¶.ƌĥù)Ǘſ(/.ÜǎŁýÜȘ)Í(=)ǁ=ȧ
 ÊÜȘ. SMGA.ğ³ȑxȆ)mCOQChľ a.ŴłÏ.©ą@Ø 5.7,4)7=ȧmCO
QCh/Day(1982),:=Ţď(5.15),:<Ư¨>=ȧ 
 
τ=α W
Vr
 (5.15) 
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Å5.6 7?KQC8)SMGA,Ü§HPMUAU,¡Ï 
ÜȘ SMGA Num. Sa(km2) Sa/S SSMGA(km2) SSMGA/S Moa(Nm) MoSMGA(Nm) 
2011ĊșÿŔȂ 1 16 0.17 18.5 0.19 3.771017 6.721017 
2013ĊųǯĀǲ 1 22 0.18 10.4 0.09 3.381017 1.681017 
2016ĊȣÆƙ{Ȃ 1 48 0.19 50.9 0.20 7.041017 1.591018 
2013ĊřŐƙ¹Ȃ 1 20 0.24 27.7 0.33 3.781017 5.541017 
2014ȋȅƙ¹Ȃ 1 54 0.25 12.7 0.06 2.481018 1.171018 
2016ĊƄŒ±Ș 
1 24 0.08 11.3 0.04 3.781017 8.841017 
2 24 0.08 8.1 0.03 3.241017 9.781016 

 
r
,eÛXØ 1-P9@A9L^àÃä,eÛXØ,Ð
\â

 
,Ȧ
/mCOQChȦW/ŁýĈȦVr/ƟæĹǸč(=ȧDay(1982)/ľ a@ 0.5)'
=ȧułȦƅÿ3(2003)/Ú¤.¤ȓÜŦ¤ÜȘ.mCOQChľ@Ư¨!ƻŖȦ=0.2-0.4
)99ù@ơ'=ȧŒƞƧ.6ÜȘ.ōǾƆĠ¸ȘŸjWo:<ě;>!mCOQChľ
/0.05-0.3.Ʊ×(Ū4$'<Ȧƅÿ3(2003) ƛƘ+ƻŖě;>!ȧ4!ȦKraoú
+8..ȦŲȂ,Ï$'ľé+=ÏƠǢ(=ȧƺȡƔGntrȎľůȤIrikura et 
al., 1986ȥ/Kostrovß.2<ǸčŉȍȎľ(jWo¸>'<ȦŴȂȞà/ě;>!ľ;m
COQChƝƯ¨>Ȧōé2<ǸčéȦ_oNĈ.Ɲ2<ǸčŉȍȎľ@ǎ'
=)Ķŷ>=ȧułȦŲȂȞà/ě;>!ľa:<mCOQChȋƯ¨>ȦÜȘƓƌýŲ
.őÙƻ.Ȟà,ǫÖ'Ȧōé2<ǸčùȦ_oNĈ.ȋ2<ǸčŉȍȎľ@ǎ'
=)Ķŷ>ȦŴȂȞà)ŧǰ'ƝÒŏĆà.ÜȘ¶.ƌĥī®>=:+jWo¸+>!
)ǁ=ȧSMGA.ğ³ȑxȆ.Ŵ©ą/ȦAsano and Iwata(2011).ANcnVB.ğ³ȑxȆ.ƺ 
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r!225%³oSJR,¡ÏrätÅ|tÜãkrä¨s|tÜ
 
 
ȡď,Ů$'<ȦŴȂ3*ğ³ȑxȆé+=ÏƠǢ(=ȧ 
 ƝÒŏĆà.ÜȘ¶đ,õz=_mitQt)'ƝÒŏpbo=ȧ>/´ǸčȘŸNc 
FXo.`mTXpbo(<Ȧå3(2001).Ţď(5.16),:<Ư¨(=ȧ 
 
A=4π riσiVs22
n
i=1

1/2
 (5.16) 
 
,A/ƝÒŏpboȦn/SMGA.ľȦri/ÊSMGA@¥Ĕ)!ȕ.ƭ¼ėȦ	i/ÊSMGA
.ğ³ȑxȆȦVs/áƕ.SŰǸč(=ȧě;>!ÊÜȘ.ƝÒŏpbo@Ø5.8,4)7=ȧØ{
:<ȦÜǎŁýÜȘ/å3(2001).Õćď(Ø{Ȩòƽ)@xÕ=Ïǔ;>Ȧuł(ŻÛŁýÜȘ/
Õćď)Íƭ4!/wÕ=Ïǔ;>ȦÜǎ:1ŻÛŁýÜȘ.ƝÒŏpbo,ņƚ+ǽǔ;
>!ȧ6ÜȘ;ě;>!Üǎ:1ŻÛŁýÜȘ.ÜȘjtirX)ƝÒŏpbo.ƗȎ;
x.Õćď(5.17)(5.18)@ě!ȧ 
Asurface=1.15×1010×Mo1/3 (5.17) 
Aburied=3.17×1010×Mo1/3 (5.18) 
 
w.Õćď:<ȦŻÛŁýÜȘ.łÜǎŁýÜȘ:<ÍÜȘǕŠ.ãË,ě;>=ƝÒŏpbo/
é+=ȧ>/ÜǎŁýÜȘ.SMGA.ğ³ȑxȆùȦ4!/SMGAƼțƦù)
,ǫÖ'<ȦÜǎ:1ŻÛŁýÜȘ.ÜȘ¶ƆĠ)ƛƘ+ƻŖě;>!ȧ  
 
5.5 ,Ü§NDR6n0%?=UQT<c,¡Ï 
 ǻÁ,ŅŒÚ¤(Ɠƌ!¤ȓÜŦ¤ÜȘ,÷'ȦSMGA ;Şĥ>=ōǾ+ƆĠ¸ȘŸjW
oèķś>'=ȧ >;.ƻŖ,ŒƞƧ(ě;>!ƻŖ@´'ĿƋȦÜǎ:1ŻÛŁý 
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rSMGAÂß¶)tÜÇ,?=UQT<Ú (^ätÅ|ãkä¨s|) 
 
 
ÜȘ.ȘŸƆĠ.ǽ@ƠǢ=ȧǻÁ.ÜȘ@Ð7=)(ȦŅŒÚ¤.¤ȓÜŦ¤ÜȘ.¡Ɣ+
Ï@Īĸ(Ȧ4!ÊÜȘ,÷'Ǒľ.jWoě;>'=!7ȦƞƧǂ).ǘŕťȔ(ƌ
!ƀƔ+ă.ĕȜ@ù(=ȧǎ 5.7, 1995Ċ¢Ďƙ½ȂÜȘȑ.Ú¤.¤ȓÜŦ¤ÜȘ.
SMGA.ȘŸ_mitQt@ơȧReference/ÂǁŀƈȦMo/F-net.ÜȘjtirX(Ȧ1995Ċ¢
Ďƙ½ȂÜȘ.5 Seikiguchi et al.(2002).ȘŸCr^tMlr.ƻŖ@Âƃ'=ȧTotal SMGA /
SMGAƼțƦȦNum. SMGA/SMGA.ľȦArea of SMGA)Stress drop/ ÊSMGA.țƦ)ğ³ȑ
xȆȦƝÒŏpbo/å3(2001).ď(5.16),:<Ư¨!ȧ+ȦSŰǸč/Âǁŀƈ{,ǛǱ+
ãË/Vs=3.5km/s)!ȧ
ÜȘǕŠ) SMGAƼțƦ.ǆĄƗ°@Üǎ:1ŻÛŁýÜȘ(º¬'Ø 5.9,ơȧØ{.
aqTX;ÜȘǕŠ)SMGAƼțƦ,÷'Mo2/3.Õć©ŕ@!ƻŖȦŢď(5.19)(5.20).Õ
ćď@ě!ȧ
SSMGA, surface=3.43×10-16×Mo2/3  (5.19) 
SSMGA, buried=4.32×10-16×Mo2/3 (5.20) 
 
,ȦSSMGA, Surface/ÜǎŁýÜȘȦSSMGA, Buried/ŻÛŁýÜȘ.SMGAƼțƦ(=ȧ±ư(ě;>!
Õćď)ŧǰ=)ȦŻÛŁýÜȘ/ě;>!ªƅ [ď(5.14)/4.5810-16Ȧď(5.20)/4.3210-16ȥ,é
ă/ǔ;>+ȧułȦÜǎŁýÜȘ(ě;>!ªƅ/Ȧď(5.13)(ě;>!ƻŖ)Íş,ŻÛŁýÜȘ
)ŧǰ'ŎĢ,ùȦ.¤ȓÜŦ¤ÜȘ.ƻŖ@´'8Üǎ:1ŻÛŁýÜȘ.ªƅ.ă,
é+ç¸/+ȧ!$'ȦÜǎŁýÜȘ.łÜȘǕŠ,÷' SMGA ƼțƦùĶñ
>=ƻŖ)+$!ȧ
ğ³ȑxȆ:1 SMGA ƼțƦ)öĵ+Ȏ=ƝÒŏpbo)ÜȘjtirX.Ȏ@Üǎ
:1ŻÛŁýÜȘ(º¬'Ø 5.10ȦØ 5.11 ,4)7=ȧš>ŁýȤØ 5.10ȥ)ǵŁýÃ1ţŁý
ȤØ 5.11ȥ.ŁýƟæQCa¬,º¬!./ȦǊ(2010),:<ŁýƟæßď,:=ǽâÑ>
'=!7(=ȧØ 5.10)Ø 5.11:<Ȧš>Łý)ǵŁýÃ1ţŁý.aqTX,÷'Ȧ
Mo1/3.Õć©ŕ@!ƻŖȦŢď(5.21)(5.22).Õćďě;>!ȧ 
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ASS=2.51×10-10×Mo1/3  (5.21) 
ARV=2.29×10-10×Mo1/3 (5.22) 
 
( ASS+ų;Ŏċ(ć:ƹÔşl_kɎARV+ȗŎċ7-ŷŎċ(ć:ƹÔşl_k$
:ɏŢƻǅ*ćȇßȿ$+ɎÐßȿǴŲ*çÎɎų;Ŏċ*ŐȗŎċßȿ79ƹÔşl_k66
ï':×ėġį8;ɏǊ2ǈ$ƾßȿ¸Ƣĳ*ŽȐ$ǳ8;ȗŎċ79ų;Ŏċ*0

ƹÔşĖã*ßȿ¸ï %%ŋÎƯ$:ɏ8(ŎċƼêáġ%(ßǯ7-ƘÞ
Ŏċßȿ=»±×ė¯ť5ÿő(Ú 5.9ɎÚ 5.10)Ɏų;Ŏċ%ȗŎċÅ-ŷŎċ$Ŷġ(5.23)-
(5.26)*×ėġį8;ɏ 
 
ASS,surface=1.95×1010×Mo1/3  (5.23) 
ASS, buried=3.23×1010×Mo1/3 (5.24) 
ARV, surface=1.81×1010×Mo1/3  (5.25) 
ARV, buried=2.73×1010×Mo1/3 (5.26) 
 
(ASS, surface+ų;Ŏċ*ßǯŎċßȿɎASS, Buried+ų;Ŏċ*ƘÞŎċßȿɎARV, surface+ȗŎċÅ
-ŷŎċ*ßǯŎċßȿɎARV, Buried+ȗŎċÅ-ŷŎċ*ƘÞŎċßȿ*ƹÔşl_k$:ɏßȿfp
enS%SMGAǝɂǄ*×ėġ(5.19)(5.20)79ɎßǯßȿŎċ*ŐƘÞŎċßȿ79SMGAǝɂǄ
ĉ	Ñ(:4ɎǏ®;:ƹÔşl_k5ßǯŎċßȿ*Őĉ':ɏǊ2ǈ$ƾß
ǯßȿŎċ*ßȿ¸ƢĳƘÞŎċßȿ*5*79ĉ':Ñ%ŋÎ:ǙŦį8;ɏ  
 ȠÃ*ßȿ=Ò4SMGA*Ĳ¶ȶtȭ¯ĕ%i@MO@dŊ*ƏŐÑ*¯ĕ=Ú5.12(ƾɏ
ɎÄǢŌƣ8SMGA*ƏŐÑ*Ȃ2Ç9Êǥ'5*(ȷ #	:ɏSMGA*ĘŐÑ*^m
PSǟ+ǻȑ'	5*îɎ$+ÍŌƣx*Ú8Ə¯ĕ=ǋǣǨȎȂ2Ç #	:
4ɎÿȻ*Ə%+îĊ*ȀĒƧ#	:Êǥĳ:%(ƈĸ;	ɏÚ5.1279ɎĲ¶ȶt
ȭ+ƏŐÑ6ßǯ7-ƘÞŎċßȿ(85-30MPaǂĞ(¯ĕ#9Ɏ*ǙŦ=·:%Ú
5.7$ǳ8;Əøĳ5uŔƶ(' ɏĀǧ0(2016)5SMGA*ȿƔZiepOp=ŋƦɎÐ
Ű*ǙŦ=æÓ#	:ɏi@MO@dŊ+Ú5.7$ƾǙŦ%Ð7
(Ƌȩ0&ï'
:Ñǳ8;:ɏŊ0.4s*3!*ȞǦ:^mPS+2007ĚǥƮ½ďßȿ*Maeda et al.(2008)
*ǙŦ$Ɏ3!*SMGA37.5MPaɎ46.9MPa%ŽȐƯï	$Ǽþ;#	:%8ɎƹÔşĖã
*ßȿ¸*Ƨĺ=ľ²:4(ŽȐƯȰ	i@MO@dǼþ;#	:Êǥĳ:ɏs*^m
PSí$ɎƏ5km=èƫ(ƋȩÅ-Əȩ*ęàƯ'Ŋ=Ǐ®:%ɎƋȩɆã0.30ɎƏȩɆ 
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    
LYD<5"()"0>] 


ã*Ŋ*ěęà+0.18$ɎÚ5.7$ƾǙŦ%ÐŰ(ƋȩɆã*SMGA*i@MO@dŊ*
Ő2ǂĞï	į8;ɏ #ɎƋȩɆã+Əȩ%ŽȐ#i@MO@dȰ':7

(Ǽþ;:Ñ:ɏ1i@MO@dŊ*Əøĳ+ßǯ7-ƘÞŎċ*ŎċƼêO
@^(8'	ɏsȖ7
(ɎƋȩ*ßȿƭƧċèƫȕ*šÛǙßŹ(ȉØ/9ȚĞŘȲ
ȳŊ*Ȣ	=ÆŖǙŦ%Ǣ:ɏs*7
(ɎŒīƻǅ*Ƣĳ¹ȿƔfRk=Ò4#Ɏßǯ
7-ƘÞŎċßȿ*ȿƔƢĳ=ŽȐɏ*ǙŦɎÐßȿǴŲ*çÎ(ßǯŎċßȿ*SMGA*ǝɂ
Ǆ+ƘÞŎċßȿ%ŽȐ#ĉ':Ñƽǿ$ɏ1ɎĲ¶ȶtȭ%SMGA*ǌ½Ĭ*Ǆ
$ƹÔşĖã*ßȿ¸ĥ(ăv:ƹÔşl_k+ɎßǯŎċßȿ*SMGAǝɂǄĉ	%5
 #ɎßǯŎċßȿ*ŐƘÞŎċßȿ%ŽȐ#ĉ':Ñǳ8;ɏi@MO@dŊ+Ɏ
Ə5km=èƫ%#ƋȩɆãƏȩ%ŽȐ#2ǂĞï'9Ɏi@MO@dȰǏ®;:
Ñǳ8;ɏ;8*ȿƔƢĳ*Ȣ	ßǯ7-ƘÞŎċßȿ*ßȿ¸Ƣĳ*Ȣ	=­Ƥ$:
ɎŶǐ*ĥȿ¸JcglpJhn8ŭǽ:ɏ 

5.6 w~q$6:9]j!pWF&/38:&49 
µɄ1$ɎSMGA8ůĺ;:Ƣĳ¹ȿƔfRk*ȿƔZiepOp(ä"	#ßǯŎċßȿ%Ƙ
ÞŎċßȿ*ȿƔƢĳ*Ȣ	=ŋƦǙŦɎƹÔşl_k6 SMGAǝɂǄǌ*ȿƔƢĳ(Şĸ'Ē
=ƽǿ$ɏ$+ɎßǯÅ-ƘÞŎċßȿ*ßȿ¸Ƣĳ*Ȣ	=ȁŔ:4(Ɏ;;*ß
ȿO@^$łþ;ȿƔŎċZiepOp(ä"	#Ƣĳ¹ȿƔfRk=ǼþɎǚǹƯEjpnȳ
ŊƆ(ȮƁ0Ɏ1991)=ƨ	ĥȿ¸JcglpJhn=ÿő:ɏǏ®;:JcglpJhnƇĨ
7-ǶƒƇĨ*ßȿ¸Ƣĳ*ŽȐ8Ɏůǒßǯ7-ƘÞŎċßȿ*Ƣĳ¹ȿƔfRkɌȿƔ
ŎċZiepOpɍ*ôħĳ=Ǿ:ɏ 
 
5.6.1 w~q$6:9]j 
 ǚǹƯEjpnȳŊƆ+Boore(1983)*ȿƔL`DSk(Į #đƯ(xĉßȿƇĨ=ƧĺĭɎ 
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;=ĉŎċ*ǲǖƇ%#ǘɉƯEjpnȳŊƆ(¥0,1997)%ÐŰ*ļƆ$ȿƔŎċfRk(
ƅ #ïßȿƇĨ=Îĺ:ɏ Boore(1983)*xĉßȿƇĨ+Ɏω-2´=ƓȿƔƇĨ*·ȚĞ\pj
AL`DSk7-ǘŘƢĳ*wŐ=Ɠȋ:7
(Ƨĺ;:ɏ·ȚĞ\pjAL`DSkSA(f)+ 
 
 
SAf=
Rθϕ·FS·Prtitn
4πρβ
Mo(2πf)2
1+( f fc)2  (5.27) 
 
$ǹǏ;:ɏ(Mo+ßȿfpenSɎρ%β+ßȿƭƧċ*ĄĞ%SƇȚĞɎFS+ßǯɂ*Ī
Ƀ=ǯŊ$Ǹņɂ$+2.0ɎPrtitn+AWkCp¯ȪŊ$ſęÍĺ¯$;,0.71ɎGpUpÔƇŊ
fc+Ĳ¶ȶtȭΔσ%ßȿfpenSMo*ȳ8Ǐ®;:Brune (1970)*ġ79ƀ4ɏ 
 
 
fc=4.9×106×β( ∆σ
Mo
)
1
3  (5.28) 
 
iR?ApJhnŊRθφ+ɎïǱoåā(2004)*ńȌȾ%ƇȰ*ȳ(ä"	ƇŊï':ȣ
Ő6ƹÔş$ǌŐ(ȕ"iR?ApJhnŊ=vɏ;+ɎǊ2ǈ*ÍǶƒƜ*ĲǍL`DS
kŽ(7:ßȿ¸Ƣĳ*ŽȐ$ƾ7
(ɎȿƔŎċ8qþȌȾȾ;:%iR?ApJhnƢĳ(
ȉØßȿ¸*Ȣ	Ŕƶ(ƽǿ$' 4$:ɏŶ(·ȚĞ\pjAL`DSkSA(f)(
ńǘȍƢĳ=ǢĹ:% 
 
 
RA(f)=SA(f)×
1
r
exp
-πfr
Q(f)β (5.29) 
 
%':ɏ( r+ȿƔ8ćȇI@S1$*ȌȾ$Ɏ1/r+ěƐǰ=ǯ#	:ɏQ(f)+ň}Ɛǰ6
¬ȩƐǰ(7:ɁĦĳƐǰ=ǯƤ:ÔƇŊż(þǡ;ƐǰŊ$9ɎȿƔeBVMd6ȿƔȌ
ȾɎßãĳǌ(ƵƱ#î*fRkŃŪ;#	:ɏŢŭǺ$+¬ȸßŹ¬ßȿ=ćȇ(Q=Ǿ
#	:ðƂ0(2005)*Ŷġ*fRk=ƨ	ɏ 
 
 Q(f)=57f0.95 (5.30) 
 
ǘŘƢĳɌ·ȚĞAn_mp^ɍ+Ǭ0(1994)*Ŷġ*fRk=ƨ	ɏ 
 
 
  ENVt=( t-ta
tb-ta
)2     ( ta≤t ≤tb) 
ENVt=1.0    ( tb≤t ≤tc)  
ENVt= exp - ln10  t-tc
td-tc
      ( tc≤t ≤td) 
logtb-ta=0.229MJ-1.112 
 
 
(5.31) 
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logtc-tb=0.443MJ-1.936 
logtd-tc=0.778log(X)-0.340 
(5.31) 
 
 
(MJ+ßȿǴŲɎX+ȿƔȌȾɎtb-ta+Ǉs9Ɏtc-tb+yǲ¸Ɏtd-tc+Ɛǰ*ǛǜŘȲ$ɎǇs
9%yǲ¸+ßȿǴŲMJɎƐǰ+ȿƔȌȾX(ø:fRk%' #	:ɏ'Ɏġ(5.31)*ǹǏ*
Ȼ+MJ=Mw%#ǹǏ=ÿőɏsȖ*ļɅ(ƅ #Ƨĺ;ĉßȿ=ůǒƢĳ¹ȿƔfR
k(ä"	#¥0(1997)(Į #ïßȿƇĨ=Îĺɏ 

5.6.2 oZGl2*7 
 ßǯ7-ƘÞŎċßȿ$Ƭ':ßȿ¸Ƣĳ=ȁŔ:4(ɎßȿǴŲ%ŎċƼêO@^=ǢĹ
Îǹ8ZOpn*ĥȿ¸JcglpJhn=ÿő:ɏ«Ư(+ɎM7DiL(Mw6.5)*ßǯ7-
ƘÞŎċßȿ*ų;Ŏċ%ȗŎċɎM6DiL(Mw6.0)*ÐŰ*ZOpn$:ɏ;8=ǹǏ:
4*Ƣĳ¹ȿƔfRk+ɎǊ 3ǈ*uàȈ/9ȭ¯ĕ8į8;ǙŦɎµɄ* SMGA8į8;
ǙŦɎĥȿ¸~ƒļƆlJ[ɌßȿȄŨƻǅłȝŢȩɎ2016ɍ(ä"	#ǼþɏM6DiL*ß
ǯ7-ƘÞŎċßȿ*ĵæ=ǯ 5.8%Ú 5.13-5.14ɎM7DiL*ßǯ7-ƘÞŎċßȿ*ĵæ=ǯ
5.9%Ú5.15-5.16(Íƾɏ'ɎƢĳ¹ȿƔ*fRk¹+>L`jQ?Ɇã*ăv*2%#9Ɏ
ǤřɆã*fRk¹+ǭ #	'	ɏų;Ŏċ%ȗŎċ*Ƣĳ¹ȿƔfRk*Ŏċɂ+©ș%ɎŎ
ċɂ*ōǷ*2=ì¹Ɍų;Ŏċßȿ+90ĞɎȗŎċßȿ+60Ğɍɏ1ɎßȿƭƧċ*
öȈ+SƇȚĞVs3.5km/sɎĄĞρ2.8 g/cm3%ɏ 
 ZiepOp*«Ư'ǼþŐƆ=t(ƾɏ1ßȿfpenSMo+ßȿǴŲɌMw6.0ɎMw6.5ɍ
=ä(Kanamori(1977)*Ŷġ 
 
 logMo=1.5Mw+9.1 (5.32) 
 
(79Ǐ®ɏŎċƼêɆã+Ǌ3ǈ$ƾßǯ7-ƘÞŎċ$»±ßȿfpenS%Ŏċ
ƼêɆã*×ėġ(3.7)(3.9)=ä(Ǐ®ɏ×ėġ*ĪɃ$ßǯŎċßȿ*ŎċƼêɆãƘÞŎċß
ȿ79 (ï'į8;#	:ɏȿƔŎċ*Ȱ%Ę+į8;ŎċƼêɆã*%ßȿƭƧċ
%ŋÎ:7
(ǼþɏƼêńȚĞVr+Gellar(1976)(7:SƇȚĞVs%*ǘɉġ8 
 
 =0.72Vs (5.33) 
 
Ǐ®ɏƹÔşĖã*ßȿ¸ĥ(ăv:ƹÔşl_k+ɎM6DiL*ȿƔŎċfRkM6ǂ
Ğ* 6ßȿ*ßȿfpenS%ƹÔşl_k*^mPS(ä"×ėġ(5.17)(5.18)79ɎM7 DiL
Œīƻǅ*RpO=Ò4×ėġ(5.23)-(5.26)79ÍǏ®ɏ	;*×ėġ5ßǯŎċßȿ*Ő
ƘÞŎċßȿ79×ėġ*°Ɵĉ	4ɎƹÔşl_k+ßǯŎċßȿ*ŐĉǼþ;#	
:ɏ'Ɏ×ėġ(5.17)(5.18)+ŎċƼêáġ(7:»±=!#	'	4ɎM6DiL*ȿƔŎċfR
k+ų;Ŏċ%ȗŎċ$ƹÔşl_k©ș$:ɏqŐɎM7DiL*×ėġ(5.23)-(5.26)+ų; 
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zM6#5'(Mw 6.0)NzmM_SNl_S,51:):



Ŏċ%ȗŎċ=»±ǙŦį8;#	:4ɎŎċƼêáġ$Ƭ':ƹÔşl_k=v#	:ɏ
>L`jQ?Ŋ+ÍfRk%51%ɏ>L`jQ?ɂǄ+ßȿfpenS%SMGAǝɂǄ*
^mPS8į8;×ėġ(5.13)(5.14)(5.19)(5.20)8Ǐ®ɏƹÔşl_k%ÐŰ(ɎßǯŎċßȿ
*0
ƘÞŎċßȿ79×ėġ*°Ɵĉ' #	:4Ɏ>L`jQ?ɂǄ+ßǯŎċßȿ*
0
ĉ' #	:ɏ'Ɏ>L`jQ?ɂǄŽ+ßǯŎċßȿ11%ǂĞɎƘÞŎċßȿ16%
ǂĞ%' #	:ɏ>L`jQ?*Ĳ¶ȶtȭ+Ɏ>L`jQ?*ǌ½Ĭ%ƹÔşl_k8ġ(5.16)
(79Ǐ®ɏĥȿ¸~ƒļƆlJ[(ßȿȄŨƻǅłȝŢȩɎ2016)(	#Ɏ>L`jQ?ǝɂǄ
+Boatwright(1988)*>L`jQ?fRk%ƹÔşl_k(ȳ:ġ(5.16)8Ĉ®;:Ŷġ(5.34)(7
9ƀ48;:ɏ 


Mw
Mo(Nm)
S(Cal.)[km2]
:(km)
"(km)
) >4(km2)
S,8$(m/s)
$(kg/m3)
3(8$(m/s)
#9(m)
#'<9(MPa)
2*(Nm/s2)


Asp. >4(km2)
9+ε
9(m)
S,8$(m/s)
$(kg/m3)
=	(Nm)
'<9(MPa)
(s)
3;0
=.-(km)
2.77×1018
7.3
0.31
0.234 0.253
5.7)
-
/) 
2.67×1018 7.36×1018 %(5.17)(5.18)
Asperity
0.45 0.55
2800
6) 5
3500
%(5.13)(5.14)
63.4
Da=εD
-
-
6, 4
5 10 3.9
24.7(24=6×4)
2.17
4.65×1018
17.1
0.22
6, 7
17.7(18=6×3)
1.92
-
3500 -
2800 -
D=Mo/(μS)
2520 Vr=0.72Vs
156 144
σ=(7/16)*Mo/R3
&71) 

1.56 1.76
Moa = μ Sa Da
Δσa=A/(4πrβ2)
1.25E+18 log10=1.5Mw+9.1
153.0( 156) 143.8(144) %(3.7)(3.9)
12
-
-
13 12
6) /) 5
!71) 
(Mw6.0)
6 -
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
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

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


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zM7#5'(Mw 6.5)NzmM_SNl_S,51:):



 
r=
7π
4
Mo·Vs2
R·A
 (5.34) 

(Ɏr+>L`jQ?*ǌ½ĬɎR+ŎċƼêɆã*ǌ½Ĭ$:ɏġ(5.34)(ƵƱ:%ɎƹÔ
şl_kA+¯Ż(:4ɎƹÔşl_kï':%>L`jQ?*ǌ½ĬɎ'<>L`
jQ?Ɇã+ĉ':ɏqŐɎƹÔşl_kĉ':%>L`jQ?Ɇã+ï':ɏs*
Ǐ®ǙŦ+Ɏµǐ1$(ǳ8;ÑɌßǯŎċßȿ+SMGAɂǄ%ƹÔşl_kƘÞŎċßȿ79
ĉ	Ñɍ(ć:ƷƳ(':*$ɎŢƻǅ$+SMGAǝɂǄ+ßȿfpenS%*ǨēƲ´(ä


Mw
Mo(Nm)
S(Cal.)[km2]
>(km)
$(km)
+"B7(km2)
S/<&(m/s)
!&(kg/m3)
6*<&(m/s)
%=(m)
%)@=(MPa)
5,(Nm/s2)-
5,(Nm/s2);+"


Asp. B7(km2)
=.ε
=(m)
S/<&(m/s)
!&(kg/m3)
A(Nm)
)@=(MPa)C-
)@=(MPa)C;+"
	
(s)
6? 3
A10(km) 9 10 3.9
25 28
500 476
1.63 1.76
20 17
0.44 0.46
'(5.25)(5.26)7.63×1018 1.15×1019
0.43
Δσa=A/(4πrβ2)
13,9 14,10
12.2 18.5
11.3 15.6
τ=αW/Vr(5.12)
0.84 1.00 Da=εD
3500 -
2800 -
1.73E+18 2.46E+18 Moa = μ Sa Da
(:4+"

Asperity
9+" 2+" 8
61.0(60=10×6) 76.8(72=12×6) '(5.19)(5.20)
1.92 2.17 93.4
2520 Vr=0.72Vs
D=Mo/(μS)
σ=(7/16)*Mo/R3
8.22×1018 1.36×1019 '(5.23)(5.24)
-
-
-
3500 -
2800 -
#:4+"
(Mw6.5)
9+" 2+" 8
6.5 -
7.50E+18 log10=1.5Mw+9.1
505.1( 500) 485.5(476) '(3.7)(3.9)
-
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LNz_SN![RMw6.5oZGl2*7(aHsOQn) 


L	mM_SN![RMw6.5oZGl2*7(aHsOQn) 











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
L
~unl_S=yx_SNz\Xnx_S_S@^`J 


"	#Ǽþɏi@MO@d+Ú5.7%Ú5.12=ä(Ǽþɏ>L`jQ?ǟ%ƼêȱõƜ+Ǌ3
ǈ*Ú3.9*>L`jQ?Å-ƼêȱõƜ¯ĕ=ÄǢ(ƃþɏM67-M7DiL*ƘÞŎċßȿ+Ɏ
Ə10kmµĭ(ƼêȱõƜ7->L`jQ?=ǟ	ɏqŐɎM6DiL*ßǯŎċßȿ+2013Ěũ
Šƴºȩ*ßȿ*7
(ƼêȱõƜƋyƼêßȿƭƧċƋ1$ȡ:7
'fRk¹=ǭ 
ɏM7DiL*ßǯŎċßȿ+ßȿƭƧċƋÈ¸Ư(/:Ɇã$ƹÔşĖã*ßȿ¸Ƨĺ'
	%ǢɎßȿƭƧċƏɌƏ3kmsɍ(>L`jQ?=Ȫǟɏ
 ĥȿ¸JcglpJhn=ÿő:ǶƒƜȪǟ=Ú5.17(ƾɏǹǏɆã+ȿƔŎċ=Ç9Ù370km
80km%10kmȲȺ$ǹǏƜ=ȪǟɏȿƔŎċ+10km*EjPTȲ*xò(ǟ	#:4Ɏȿ
ƔŎċ(Ŝ5ȕ	ǶƒƜ$5ŎċŜƹȌȾ+5kmǂĞ$:ɏȿƔŎċɂÔȔ*ǶƒƜ+Ů)40km¬
(ǟ#9ɎǊ2ǈ*ǶƒƜ*ȥƜ*ȵ%ŋÎ#	:ɏßưůț+SƇȚĞVs=3.5km/sɎĄĞ
=2.8t/m3*ÀǕ'fRk%#	:ɏĲǍL`DSkŽ*Ǐ®ļɅ+ɎJcglpJhn*Ř³ŸƇĨ
8Ǐ®;:ſę2ĺ¯*ĲǍL`DSk*ěęàɌRotD50, Boore et al., 2006ɍ%Morikawa and 
Fujiwara(2013)*űƕ·ȚĞĲǍL`DSk*Ž=Ç9¦ǹǏƜ*ęà=Ǐ®:ɏßǯ7-ƘÞŎ
ċßȿ*ßȿO@^ż*JcglpJhnǙŦ*ŽȐ7-Ƕƒ%*ŽȐ8ůǒȿƔŎċf
Rk*ôħĳ=ŭǽ:ɏ 

5.6.3 }dve|k?i 
 ßǯ7-ƘÞŎċßȿ*ȿƔŎċZiepOp*Ȣ	=ÆŖƢĳ¹ȿƔfRk=ƨ	#ĥȿ
¸JcglpJhn=ÿőǙŦ=t(1%4:ɏ
 Ú5.18ɎÚ5.19(M6.0(Mw6.0)ɎÚ5.20ɎÚ5.21(M7.0(Mw6.5)*Ŝï·ȚĞ¯ĕɌPGAɍ7-ĲǍL 
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   
  
L	WF&/38:&49bPEVBU(T;hg Nz_SI;h 
g mM_ST<h_SNz_SI<h_SmM_S) 
 
 
  
 
L	WF&/38:&49Yt'.#+7i(T;hg Nz_SI;h 
g mM_ST<h_SNz_SI<h_SmM_S) 


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L	WF&/38:&49bPEVBU(T;hg Nz_SI;h 
g mM_ST<h_SNz_SI<h_SmM_S) 
 
 
 
L	WF&/38:&49Yt'.#+7i(T;hg Nz_SI;h 
g mM_ST<h_SNz_SI<h_SmM_S) 


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`DSkŽ=ƾɏ1Ɏßǯ7-ƘÞŎċßȿ$Ŝï·ȚĞ¯ĕ=ŽȐ:%ɎPGA*Ŝï7
-¯ĕƬ':%ƽǿ$:ɏM6.0*ų;Ŏċá*ßȿ=(ŀ:%ɎßǯŎċßȿ*PGA*
Ŝï+ȿƔŎċȕ$200GalǂĞ$:*(ć#ƘÞŎċßȿ+300GalǂĞ*=ƾ#9Ɏß
ǯŎċßȿ+ƘÞŎċßȿ79PGAĉ	=ƾ#	:ɏ1ɎßǯŎċßȿ+ȿƔŎċ810-
20kmǂĞ$50Gal=t×:*(ć#ɎƘÞŎċßȿ+30kmǂĞ1$50Gal*Ɇãĝ #9ɎƘ
ÞŎċßȿ*0
ĝǑÙ(ĥ	ßȿ¸=Ƨĺ#	:%<:ɏ*Ƣİ+ßȿǴŲɎŎċƼê
áġ(8©șƢİ$:ɏ;+ƘÞŎċßȿ*ŐSMGAɂǄ7-Ĳ¶ȶtȭïǼ
þ;#	:%(ȉØ#	:%Ǣ8;:ɏ 
 Ŝï·ȚĞ¯ĕ(	#ßǯŎċßȿ79ƘÞŎċßȿ*0
ßȿ¸*Ƨĺĥ	7
(ɎĲǍL
`DSkŽ$5¦ÔşĖ$ßǯŎċßȿ79ƘÞŎċßȿ*Őï':Ñƽǿ$:ɏƘÞŎ
ċßȿ+ßȿǴŲɎŎċƼêáġ(8Ɏ¦ÔşĖ$NmǞɌűƕɍ%ÐǌɎ1+s× #	:
*(ć#ɎßǯŎċßȿ+¦ÔşĖ$NmǞɌűƕɍ=t×:ǙŦ%' #	:ɏßǯ7-ƘÞ
Ŏċßȿ*ßȿ¸Ƣĳ*Ē+ɎćŊȏs$0.3-0.6ǂĞɌ1.3-1.8ɍ*Ē%' #	:ɏ;8*ǙŦ+Ɏ
Ǌ2ǈ$ƾßǯ7-ƘÞŎċßȿ*Ƕƒ$įßȿ¸*Ȣ	6Somerville(2003)*¢ǭƻǅ%Ů)
ŋÎ:ǙŦ$:ɏɎǶƒǻȯ$į8;ßǯ7-ƘÞŎċßȿ*ĒɌŜï2.0ǂĞɍ6ų
;Ŏċ%ȗŎċ*¾ȊÔşĖ*Ȣ	'&*Ǘ	ȇ(!	#¼¯(­Ƥ$#8Ɏĭ*ŭǺ
ȃɇ$:ɏ 
 s*7
(Ɏßǯ7-ƘÞŎċßȿ*ȿƔƢĳ*Ȣ	=ĥȿ¸Ƨĺã*ȿƔZiepOp8ŭ
Ǻ#ɏ*ǙŦɎƹÔşĖã*ßȿ¸ĥ(ăv:ƹÔşl_k6SMGAǝɂǄǌ(Ȣ	ƽ
ǿ$ɏ1Ɏį8;ZiepOp=ä(ßǯ7-ƘÞŎċßȿ=ǢĹĥȿ¸JcglpJ
hn=ÿőǙŦɎǶƒ;ßȿ¸Ƣĳ*Ȣ	=Ů)­Ƥ$ɏßǯŎċßȿ*ƹÔşl_k
ƘÞŎċßȿ79ĉ':Ñƽǿ$ɎßǯŎċßȿ*ßȿƭƧċƋ*/9*ĪɃ$ßȿǴ
Ų(ć#Ƨĺ;:ƹÔşĖã*ßȿ¸ĉ' Êǥĳ:ɏĭ+8':RpO*ǫǄ
8đûƯ(Şƨ'×ėġ*ǓĞ*Ñs=Ú9	ɏ1ɎŢƻǅ+ȟ¸ûƯȿƔfRk=ƨ	Ǹť
$:4Ɏ¸¶ûJcglpJhnǌ8ơƦƯ'Ǹȫ=ĭȝ4#	ıǲ:ɏ 

5.7  
 ȕĚɎÜ¬$ƭƧM6.0ǂĞ*¬ȸßŹ¬*5ßȿ(ć#ɎƝ'1Ɔ(7:@nYpKhn
Ǹť(79SMGA8ůĺ;:ŜȤƢĳ¹ȿƔfRk=łþɏ1Ɏį8;ȿƔZiepOp
(ȠÃƭƧÜ¬*¬ȸßŹ¬ßȿ(ć#ůǒ;Ƣĳ¹ȿƔfRk*ȿƔZiepOp=·
#ɎSMGA(7:ȿƔZiepOp8ßǯ7-ƘÞŎċßȿ*ȿƔƢĳ*Ȣ	=ŽȐǙŦɎ
t*%< ɏ
 VFSAɌVery Fast Simulated Annealingɍ=ƨ	#ɎSMGA8ůĺ;:Ƣĳ¹ȿƔfRk=ůǒ
ǙŦɎǶƒƇĨ%ǶƒĲǍL`DSk=ǓĞǩ­Ƥ$:ÎĺƇĨį8;:SMGA=łþ$
ɏɎȿƔŎċȕ=Ò4#­ƤǓĞ*	ǶƒƜ=Ş:ßȿ:4Ɏĭ8'
:ǓĞÑs=Ú:ıǲ:ɏ 
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 Ə5kmƋ(>L`jQ?*øÞƽǿ;#	:2014ĚȰȬƴºȩ*ßȿ62016ĚƞŢßȿ
µȿ(ć#SMGA=ůǒǙŦɎƋȩ*>L`jQ?Ɇã(ćĲ:SMGAį8;'	Ɏ1
+į8;SMGA*ăvĉɎƹÔşĖã*ßȿ¸(v:ĪɃ+ $ ɏ 
 ůǒƢĳ¹ȿƔfRk*ȿƔZiepOp(Ɏ*Ü¬*¬ȸßŹ¬ßȿ(ć#ůǒ;
Ƣĳ¹ȿƔfRk*ZiepOp=·#ŋƦɏßȿǴŲ%SMGAǝɂǄ*LFpjnE´(
!	#Ɏ=Mo2/3%#ƀ4×ėġ+ƘÞŎċ79ßǯŎċßȿ*0
×ėġ*°Ɵĉ
'9ɎÐßȿǴŲ*çÎ(ßǯŎċßȿ*0
ƘÞŎċßȿ79SMGAɂǄĉ':Ñ
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ɏ1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Ǆ(ȳ#ßǯŎċßȿ*0
ĉ' ɏ;8*Ñ+Ǌ2ǈ$ƾßȿ¸Ƣĳ*Ē
Ƭ%+ŋÎƯ'ǙŦ%' ɏ 
 SMGA*Ĳ¶ȶtȭ%i@MO@dŊ*ƏŐÑ*¯ĕ=ƽǿǙŦɎĲ¶ȶtȭ*Ə
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ȰǏ®;:Ñǳ8;ɏ 
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ɏɎǶƒǻȯ$ǳ8;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ɎŢƻǅ+ȟ¸
ûƯȿƔfRk=ƨ	Ǹť$:4Ɏ¸ ¶ûJcglpJhnǌ8ơƦƯ'Ǹȫ=ȝ4#	ı
ǲ:ɏ


ðƂŌƪɎŬǉąqɎ§Õĩ (2005)ɐ¬ȸßŹ¬ßȿ(ć:ńǘȍQsƢĳ*ƻ
ǅɎœŢĠǒûïûǮūŮȽɎpp.291-292. 
Aoi, S., Kunugi, T. and Fujiwara H. (2004)ɐStrong motion seismograph network operated by 
NIED : K-net, KiK-net, Journal of Japan Association for Earthquake EngineeringɎVol.4, No.3, 
(Special Issue), pp.65-74. 
Asano, K. and Iwata, T. (2011)ɐCharacterization of stress drop on asperities estimated from the 
heterogeneous kinematic slip model for strong motion prediction for inland crustal earthquake 
in Japan, Pure and Applied Geophys. No. 168, pp. 105-116. 
ƋȬ¨{ɎĎƩƸùɎzzĩ(2015)ɐĥȿƇĨ8łþ2014ĚȰȬƴºȩßȿ*ȿ
ƔȠǂɎœŢßƥĶŕǁûȜÎ2015ĚïɎSSS25-05ɏ 
Boore, D. M., Lamprey, -W. J. and Abrahamson, N. A. (2006)ɐOrientation-independent measures 
of ground motion, Bull. Seism. Soc. Am., Vol. 96, No. 4A, pp. 1502-1511. 
 123 
Brune J. N. (1970) : Tectonic stress and the spectra of seismic shear waves from earthquake, J. 
Geophys. Res., No. 75, pp. 4997-5009. 
Brune, J. N. (1971)ɐCorrectionɎJ. Geophys. Res., No. 76, pp. 5002. 
éqƪɎƑȔäËɎǬŔɎƺȘ(2001)ɐŎċ*ɁqŰ/9ƼêfRk8Ǐþ
;:ƹÔşl_k%½ǘɉƯƇĨÎĺƆ(7:ĥȿ¸~ƒ*4*ȿƔŎċ*fRk
¹ɎœŢĠǒûůțǔȅŌȽɎǊ545ÌɎpp.51-56. 
Day, S. M. (1982)ɐThree dimensional finite difference simulation of fault dynamicsɐrectangular 
faults with fixed rupture velocity, Bull. Seism. Soc. Am., Vol.72, pp.705-727. 
Gellar, R. J. (1976)ɐScaling relations for earthquake source parameters and magnitudes, Bull. 
Seism. Soc. Am., Vol.66, pp1501-1523.  
ƂƩȹŔɎȮƁ£ýɎrȒƖɎ¥ùŶȨ(2002)ɐǘɉƯEjpnȳŊƆ=ƨ	 2000Ě
ɊÇƴǱȩ*ȿƔfRk¹%ĥȿ¸JcglpJhnɎœŢĠǒûůțǔȅŌȽɎǊ
561ÌɎpp. 37-45. 
ƂƩȹŔɎȮƁ£ģɎ¥ùŶȨ(2011)ɐǘɉƯEjpnȳŊƆ=ƨ	ȿƔ*fRk¹
%ßư*ɁǞĨĳ=ǢĹßȿ¸ǾɎœŢĠǒûůțǔȅŌȽɎǊ 76ĔɎǊ 665
ÌɎpp. 1253-1261. 
ĢȲÕɎxţqɎŬǉąq(2018)ɐ2014ĚȰȬƴºȩ*ßȿɌMJ 6.7ɍ*ȿƔȠǂ ~3
Ŷ¡ȚĞůț=ǢĹ­ǸťɎœŢßƥĶŕǁûȜÎ 2018ĚïɎSSS14-P29. 
Ingver, L. (1989)ɐvery fast simulated re-annealing, Mathl. Comput. Modeling, Vol.12, pp.967-
973. 
Irikura, K. (1986)ɐrediction of strong acceleration motion using empirical green’s function, 7th 
Jpn. Earthq. Eng. Symp., pp. 151-156. 
¥ùŶȨɎɈĐŉƧɎȳÉŗ÷(1997)ɐǘɉƯEjpnȳŊ=ƨ	ĥȿ¸~ƒļƆ*
ŅǩɎœŢßȿûȆƗ~ǃȽɎ1997ĚǀúïɎB25. 
Irikura, K., Miyakoshi, K., Kamae, K., Yoshida, K., Somei, K., Kurahashi, S. and Miyake, H. 
(2017)ɐApplicability of source scaling relations for crustal earthquakes to estimation of the 
ground motions of the 2016 Kumamoto earthquake, Earth, Planets and Space, Vol.69, No.10, 
DOI 10.1186/s40623-016-0586-y. 
Kagawa, T., Irikura, K. and Somerville, P.G. (2004)ɐDifference in ground motion and fault rupture 
process between the surface rupture and buried rupture earthquakes, Earth Planet and Space, 
Vol. 56, pp. 3-14. 
ȮƁ£ýɎ¥ùŶȨɎƿƸȰ(1991)ɐßȿ*LFpjnE´(ä"ïßȿŘ*ĥȿ
¸~ƒɎǚǹƯƇĨÎĺƆ(7:~ƒɎœŢĠǒûůțǔȅŌæÓȽɎǊ 430 ÌɎ
pp.1-9. 
ȮƁ£ģɎ¥ùŶȨ(1997)ɐ1995Ěªğƴ¿ȩßȿ*ŎċfRk%ȿƔŎċȕ(
:ĥȿ¸JcglpJhnɎœŢĠǒûůțǔȅŌȽɎǊ 500ÌɎpp.29-36. 
 124 
Kamae, K., Ikeda, T. and Miwa, S. (2005)ɐSource model composed of asperities fot the 2004 Mid 
Niigata Prefecture, Japan, earthquake (MJMA=6.8) by forward modeling using the empirical 
Green’s function method, Earth, Planets and Space, Vol.57, pp.533-538. 
ȮƁ£ģ (2008)ɐ 2008 ĚĎļoĀâ¬ȸßȿ (MJ 6.8)*ȿƔ*fRk¹ (śþƠ )Ɏ
<https://www.rri.kyoto-u.ac.jp/jishin/iwate_miyagi_1.html> (2016Ě 10ŝ 13œȴǵ). 
Kanamori, H. (1977) : The energy release in great earthquake, Journal of Geohysical Research, 
Vol. 82, pp.2981-2987. 
žȇĜ(2011)ɐ3 ŝ 15 œɀčƴŤȩ*ßȿ – ȕßĥȿƇĨ(7:ȿƔȠǂǸťɌśþɍ
 <http://www.data.jma.go.jp/svd/eqev/data/sourceprocess/event/20110315near.pdf> Ɍ2018
Ě 9ŝ 24œȴǵɍ 
žȇĜ(2014)ɐ2014Ě 11ŝ 22œȰȬƴºȩ*ßȿ – ȕßĥȿƇĨ(7:ȿƔȠǂǸť
Ɍśþɍ <http://www.data.jma.go.jp/svd/eqev/data/sourceprocess/event/20131122near.pdf 
> Ɍ2018Ě 9ŝ 24œȴǵɍ 
ƟčŷŶȨɎœtȩźŔɎţȊƚɎƩţŉq(2003)ɐķþßȿ(ä"l_k 2ßȿ¸*
ǼþļƆ(ȳ:ƻǅɎÜÝĽǮŇǎǝÎƻǅĻƻǅæÓɎ15. 
Kirkpatrick, S., Gelatt, C. D. and Vecchi, M. P. (1983)ɐOptimization by simulated Annealing, 
Science, Vol. 220, No.4598, pp.671-680. 
Kubo, H., Suzuki, W., Aoi, S. and Sekiguchi, H. (2016)ɐSource rupture processes of the 2016 
Kumamoto, Japan, earthquakes estimated from strong-motion waveforms, Earth, Planet and 
Space, Vol. 68, No.161, DOI 10.1186/s40623-016-0536-8. 
Kubo, H., Suzuki, W., Aoi, S. and Sekiguchi, H. (2017)ɐSource rupture process of the 2016 central 
Tottori, Japan, earthquake(MJAM 6.6) inferred from strong motion waveforms, Earth, Planets 
and Space, Vol.69, No.127, DOI 10.1186/s40623-017-0714-3.  
Kurahashi, S., Kazuaki, M. and Irikura, K. (2008)ɐSource model of the 2007 Noto-Hanto 
earthquake (Mw 6.7) for estimating broad-band strong ground motion, Earth, Planets and Space, 
Vol.60, pp.89-94. 
Madariaga, R. (1979)ɐOn the relation between seismic moment and stress drop in the presence of 
stress and heterogeneity, Journal of Geophysical Research, Vol.84, pp.2234-2250. 
Maeda, T., Ichiyanagi, M., Takahashi, T., Honda, R., Yamaguchi, T., Kasahara, M. and Sasatani,T. 
(2008)ɐSource parameters of the 2007 Noto Hanto earthquake sequence derived from strong 
motion records at temporary and permanent stations, Earths Planets and Space, Vol.60, 
pp.1011-1016. 
rüģĴɎĎƩƸùɎ¥ùŶȨ(1999)ɐǘɉƯEjpnȳŊƆ=ƨ	 1997Ě 3ŝ 26
œɌMJMA 6.5ɍÅ- 5ŝ 13œɌMJMA 6.3ɍɋ¤ďƴºǱȩßȿ*ĥȿ¸JcglpJh
n%ȿƔfRkɎßȿǊ 2ȓɎǊ 51ĔɎpp. 431-442. 
 125 
Miyake, H., Iwata, T. and Irikura K. (2003)ɐSource characterization for broadband ground-
simulation: kinematic heterogeneous source model and strong motion generation area, Bull. 
Seism. Soc. Am., Vol.93, No.6, pp. 2531-2545. 
Miyake, H., Tanaka, Y., Sakaue, M., Koketsu, K. and Ishigaki, Y. (2005)ɐEmpirical Green’s 
function simulation of broadband ground motions on Genkai Inland during the 2005 West Off 
Fukuoka Prefecture earthquake, Earth, Planets and Space, Vol.58, pp.1637-1642. 
ĀǧƻɎ¥ùŶȨɎȮƁ£ý(2015)ɐĥȿǻȯ=ƨ	ȿƔ@nYpKhn(ä"Ü
¬*¬ȸßŹ¬ßȿ*ȿƔZiepOp*LFpjnE´ɎœŢßȿđûȅŌȽɎǊ
15ĔɎǊ 7Ì(ƢȽÌ)Ɏpp.141-156. 
ĀǧƻɎ¥ùŶȨɎȮƁ£ý(2016)ɐĥȿ¸ƧĺɆã(:LSlLZiepOp*
Əøĳ(ȳ:ŭǺɎœŢßȿû 2016ĚĞǀúïɎS15-08ɏ 
Metropolis, N., Rosenbluth, W. A., Rosenbluth, N. M. and Teller, H. A. (1953)ɐEquation of state 
calculations by fast computing machine, The Jounal of Chemical Physics, Vol.21, No.6, pp. 
1087-1092. 
ȬqɎèǪŴ(2016)ɐńǘȍ*Ȣ	(7 #Ƨ: Qs*ǆȲƯì¸(ȳ:ƻǅɎ
œŢßƥĶŕǁûȜÎ 2016ĚïɎSCG61-P04. 
ȬƊÂ(2014) ɐ2014Ě 11ŝ 22œȰȬƴºȩ*ßȿɌM 6.7ɍ*ȿƔfRkɌśþƠɍɎ
<http://www.pari.go.jp/bsh/jbn-kzo/jbn-bsi/taisin/research_jpn/research_jpn_2015/jr_45.html> 
  Ɍ2018Ě 10ŝ 12œȴǵɍ 
ïǱǩĝɎåāŷ´(2004)ɐȿƔȕ$*ĥȿ¸~ƒ*4*ĿĤǚǹƯEjpnȳŊƆ
%*X@]jPTƆ.*Ȥƨ(ȳ:GenSɎœŢĠǒûůțǔȅŌȽɎǊ 586
ÌɎpp.37-44. 
ǬŚǠɎĐƛÁɎǬŔ(1994)ɐb>apkǶƒǻȯ=ƨ	ǯċßưÐþļƆ(7
:đûäưƇ*łþÅ-ǚǹƯǘŘƢĳɎœŢĠǒûůțǔȅŌȽɎǊ 461ÌɎpp.19-
28. 
ǬŚǠ(2007)ɐǚǹƯEjpnȳŊ*Ŝï·ȚĞoŜïȚĞ*ȌȾƐǰƢĳɎœŢßȿ
đûȅŌȽɎǊ 7ĔɎǊ 6ÌɎpp.1-16. 
ǬŚǠ(2010)ɐȗŎċ%ų;Ŏċ*Ȣ	=ǢĹœŢ*ßŹ¬ßȿ*ƹÔşl_k
*LFpjnE´ɎœŢĠǒûůțǔȅŌȽɎ75ĔɎ651ÌɎpp.923-932. 
Shiba, Y. and Irikura K. (2005)ɐRupture process by waveform inversion using simulated annealing 
and simulation of broadband ground motions, Earth, Planets and Space, Vol. 57, pp.571-590. 
ŧqĆɎĀǧƻɎ¥ùŶȨ(2011)ɐ2011Ě 4ŝ 11œƿďƴƌș9*ßȿ(MJMA7.0)*
ȿƔfRk*ůǒ%ĥȿ¸JcglpJhnɎœŢßȿû 2011ĚĞǀúïɎP2-29. 
ŧqĆɎĀǧƻɎȮƁ£ý(2012)ɐ2011Ě 3ŝ 15œɀčƴŤȩ*ßȿ(7:ĥȿ¸%
ǘɉƯEjpnȳŊƆ(ä"ȿƔfRk*łþɎœŢßƥĶŕȜÎï 2012ĚïɎ
SSS26-P27. 
 126 
ŧqĆɎĀǧƻɎ¥ùŶȨ(2014)ɐ2013Ě 2ŝ 25œũŠƴºȩ*ßȿ*ȿƔfRk
%ĥȿ¸JcglpJhnɎœŢßƥĶŕȜÎï 2014Ě~ǃȽɎSSS23-P19. 
ŧqĆɎĀǧƻɎŵó(2015)ɐĥȿǻȯ(ä" 2013Ě 4ŝ 13œƎȍďȕ*ßȿ
(Mw 5.8)*ȿƔfRk*łþɎœŢßȿû 2015ĚǀúïȆƗ~ǃȽɎS15-P05. 
Sekiguchi, H., Irikura, K. and Iwata, T. (2002)ɐSource inversion for estimating the continuous 
slip distribution on a fault -introduce of Green’s functions convolved with a correction function 
to give moving dislocation effects in subfaults, Geophysical Journal international, Vol.150, 
No.2, pp.377-391. 
Somerville, P., Irikura, K., Graves, R., Sawada, S., Wald, D., Abrahamson, N., Iwasaki, Y., 
Kagawa, T., Smith, N. and Kowada, N.(1999)ɐCharacterizing crustal earthquake slip models 
for the prediction of strong ground motion, Seism. Res. Let., Vol. 70, No. 1, pp. 59-80. 
Ʃx|ɎĢȲÕɎzƩÖǈ(2017)ɐȿƔ@nYpKhnǙŦ(ä"ßȿƭƧċƋ
(:/9ȚĞŘȲȳŊ*ǾɎœŢßȿđûȅŌȽɎǊ 17ĔɎǊ 5ÌɎ20pp. 
ČŢĂȼɎǉxÁë(2009)ɐǘɉƯEjpnȳŊƆ=ƨ	 2007 ĚŏƙƴxȊƄßȿ*
ȿƔ*fRk¹ɎßȿǊ 2ȓɎǊ 62ĔɎpp.47-59. 
ČxƍŔ(2001)ɐƝ'1Ɔ(7:ƲȚĞ*ȗǸťɎȦƯ>LHjMd%*ĳǥŽ
ȐɎơƦŁŨɎ54ĔɎ4ÌɎpp.197-206ɏ 
ÏƩȧqɎĀǧƻ(2013)ɐ[pDfpenSlpS¯ĕ(ä" 2011 ĚŤºßŐñęƉ
ƄßȿƢĳ¹ȿƔfRkɎœŢßƥĶŕȜÎ 2013ĚïɎSSS35-P03. 
Yoshimi, M. and Yoshida, K. (2008)ɐSite amplification and strong ground motion of the 2007 
Noto Hanto, Japan, earthquake, estimated from aftershock observation, Earth, Planets and 
Space, Vol.60, pp.161-167. 
 
 127 
 6  
 
ăŨó%Ɠªīħƅ¬Đ¬Ɖ$¬Ŕ¬ƉôÄĥ¬ƉƑ¬ŔôÄ¬Ɖƒĥ
!¬ƉƑĜ«ôÄ¬Ɖƒ$¬ƉģãƉĚģã$ä±6òĦƔĥŒ$ÕƉgęèē[
?M%Ɠ¬ƉīħÄƑ3-20kmƒ"fı6ŌƉĚôÄ$UGZ!4
2Ɠ¬ƉīħÄkĖ$
7AQYF8$ØƋ%ōå4!ƔƓ2016ÏĠă¬ƉīħkƃƓ¹ŚĎ!ôÄ¶o6ħ
3¬Ŕ¬ƉôÄ$ĥ%Å½Ĭ"źŘś4Ɠ¬ŔƊ$ôÄ¶o6ĥ3-"¬ƉīħÄkĖ$7
AQYF8$UGZĥ«¸$ĶľŎ"02ũŨ43Ɣ¬ƉīħÄkĖ%Ă©ň¬Đ$ØƋ
ĵ£ĀÊ¯$¬Ɖ6ħæ!ō	143ƓƉĚôÄ%(26ħ3-¬ƉU_
T]HƑ¬ƉŚĎƒ%´3ō	143ƔƓ¬Ŕ¬ƉôÄĥ3¬Ɖ%Ɠ¬ƉŚĎ
"Âħæ43ĵ£ĀÊ¯$¬ƉÃ!3íę43Ɣ  
ăĶľ%Ɠùăªīħƅ¬Đ¬Ɖ"ÂƓ¬Ŕ¬ƉôÄ$ÿğ"03¬Ɖģã

0&ƉĚģã$ŷ6êî36ĮĬƔ¬Ɖģã"Ɓ%ƓŮƈĘŕÔ"02Ń4
3čěŴÒâłAQ;HZ"Â3ŜęŴÒâłAQ;HZ6Ń3¬Ŕ¬ƉôÄ$ÿ
ğ"03¬Ɖģã$ŷ6ţvƔ1995ÏÓİŸ¬Ɖkƃ$ĕī!¬Ɖĕ(ªĶ)Ƃĝĺ½
éœĶľç$K-NETƓKiK-net6eáª$ÕƉŜęŊ$¿"m¸$¬Ɖ"03ÕƉŜ
ęŠŽŮƈĘŕÔƓ>9H´Íģã! 6ýű$Ĵř6243ţv$ƏņÒ6¨Ɣ
ƉĚģã"Ɓ%Ɠű¬ÕƉŜęŠŽ6ĨƉĚ9]K_@W]1Þ14c­Ŭ(2żÉ
02ëôÄķµƌ¯
0&7AQYF8ƌ¯ÑÊ¯$ÕƉŜęŠŽ$N8EF8]<"02
í¾4ÕƉħæ Ƒ¯SMGAƒ$ö$ƉĚLXT_C_1¬Ŕ
0&Ĝ«ôÄ¬Ɖ$ƉĚģã
$ŷ6ţvƔ1"ƓÞ14ƉĚLXT_C_6ûģãƉĚUGZ6ċńƓÝĄ
4!¬Ŕ¬ƉôÄ$ÿğ6ōåÕƉ?RV[_?W]6¿÷ƓŜęy$đů1
Þ14ƉĚģã$ºÖã6ĉŢƔ 
 ka$0"Ɠ¬Ŕü¬ƉôÄ"ĲĮăŨó$Ŀ$fŘ!ňŨ6*-3Ɣ 
 
ŀ2Ŀ 
 ŀ2Ŀ%Ɠª$ƅ¬Đ¬Ɖ$¬Ŕ¬ƉôÄ$ÿğ6ņćƓAQ;HZŮƈĘŕÔ1Ń
43čěĬ!âłAQ;HZ"Â3ÕƉŜęŠŽ$ŜęâłAQ;HZ$zÇ"ĲĮ3Ɠ
¬Ŕ
0&Ĝ«ôÄ¬Ɖ$¬Ɖģã$êî6Ť+ƔŜęĞ1-ţv4>9H´Íģ
ã/õ!¬ƉG_CP_A"02ċń4AQ;HZŮƈĘŕÔ! Ɠýű$Ĵř6243
ņÒ$¡a6¨Ɣŝą"0Þ14æĆ%kb$ų23Ɣ 
 ª·$¬Ɖ6fċń4Ņª$AQ;HZŮƈĘŕÔ 2UGZª$¬Ɖ6f
ċń4AQ;HZŮƈĘŕÔ 1UGZ$Ş 3UGZ$AQ;HZŮƈĘŕÔ1Ń43
čěŴÒâłAQ;HZŜęŴÒâłAQ;HZ6đůƔ$ňĆƓăĶľ$ÂŪ¬
Ɖ"Â%ª$¬Ɖ6fċń4AQ;HZŮƈĘŕÔ$Ââý.őƔ
 128 
4%ŝąÂŪ¬Ɖ9P]HC_SƑŮƈĘŕÔ$¥Ëą"tĨ4¬Ɖƒ!-
3ō	143Ɣ 
 ŒĶľ ČƓ¬ŔƊ$ÕƉŜęŠŽ6Ĩ¬Ŕ
0&Ĝ«ôÄ¬Ɖ$¬Ɖģã6AQ;
HZŮƈĘŕÔ1Ń43čěŴÒâłAQ;HZ6ĨđůňĆƓ"
."/1".".$
 3.0+ 1.5-2.0%&,2	$ 0
3(8'#'7546-!'*$,"$)#'(8 
 1-ţv4>9H´Íģã6ĨƓŖƇ!¬ĭċŵ6û>9H´Í$ØƋ6
¬ŔƊŜęŠŽ12Ƅ¬Ɖ°ĭa$ÕƉŠŽ1¬Ŕ
0&Ĝ«ôÄ¬Ɖ$¬Ɖģã
6đůňĆƓĜ«ôÄ¬Ɖ%ď4ôÄ£Ā0.2-2.0ĻļÒƓŲôÄ£Ā0.1-1.0ĻļÒ
AQ;HZŮƈĘŕÔ$čěy$ 1.2-1.6xļÒƓ¬ŔôÄ¬Ɖ%£ĀÊčěy$ 0.6ļÒ
ƔĜ«ôÄ¬Ɖ%¬ŔôÄ¬Ɖ02ĵ£ĀÊ¯$¬Ɖ$ħæÕĸťƓ
ŒĶľ.Ċ#ò3ňĆÞ14Ɣ 
  
ŀ3Ŀ 
ŀ3Ŀ%ƓƉĚ9]K_@W]ŝą"02Þ14c­Ŭ(2żÉ1ƓôÄķµƌ¯7A
QYF8ƌ¯6ëƓÞ14ƉĚLXT_C_1¬Ŕ
0&Ĝ«ôÄ¬Ɖ$ƉĚģã6đůƔ
ŝą"0Þ14æĆ%kb$ų23Ɣ 
 ¬Ŕ
0&Ĝ«ôÄ¬Ɖ$7AQYF8ėÉ6đůňĆƓ¬ŔôÄ¬Ɖ%ė5kmļÒƓ
Ĝ«ôÄ¬Ɖ%ė 5-10km ļÒ"7AQYF8Ɔe3}¡ř14Ɣ¬Ŕ¬ƉôÄ$ÿ
ğ7AQYF8$Ɔe3ƌ¯Ī!36ĸťƔ 
 Ĝ«ôÄ¬Ɖ$e".5kmkĖ"7AQYF86ÿ3¬Ɖ3¼«Ɣŀ2Ŀ$¬Ɖģ
ã$đů%Ɠ2000ÏƐİŗŸ¬Ɖ 2003ÏÀ®İŸ$¬ƉĜ«ôÄĬƓ2013ÏĈāİ
Ÿ$¬Ɖ¬ŔôÄĬ!ģà6ĹƔĖŸƌ¯"7AQYF8ƌ¯¼«3".
51Ɠ¬Ŕ¬ƉôÄħ!Ř¦Ɠ¬ƉģãĪ!Ř¦"%iÜ$źŘ!
ĉşŧƍ3Ɣ 
 ¬ƉŚĎ7AQYF8ŋƊĽƓÎ­(2żđ$ßśĬôÄLXT_C_6¬Ŕ
0&Ĝ«ô
Ä¬ƉđůňĆƓ¬ŔôÄ¬Ɖ%ôÄķµƌ¯"Â37AQYF8$Ĝ
«ôÄ¬Ɖ02¹!3}¡Ƒ¬ŔôÄ¬Ɖƕ22%ƓĜ«ôÄ¬Ɖƕ18%ƒř14Ɣ*
(2żđ%ƓĜ«ôÄ¬ƉƑDa/D=2.17ƒ¬ŔôÄ¬ƉƑDa/D=1.92ƒ02=]HXA¹
!3}¡ř14ƔôÄķµƌ¯¬ƉŚĎ$ŐÈįn/ôÄƊ$Î­âƃbż$ÆśĬ
ôÄLXT_C_"¹Ç%ĸť!Ɣ 
 ĵ£ĀÊ¯$¬Ɖħæ"Ád37AQYF8$âƃbżŴÒƉĚAQ;HZ$NXE
H[PZ3ĵ£Ā[PZ6¬Ŕ¬ƉôÄ$ÿğđůňĆƓúĳ!ÇĪ%ĸť!
Ɣc­Ŭ(2żÉ6ģãÞ14ƉĚLXT_C_1%¬Ŕ¬ƉôÄ$ÿğ"
03¬Ɖģã$ŷ6"Ŧú!Ɣ$¦Ɠc­Ŭ(2żÉ%£Ā
1-2Ļka$ž£Ā$ÕƉŠŽ6ĨŃ4ňĆ3Ɠĵ£ĀÊ¯$¬Ɖģã"Á
d3(2ŴÒüƀƁñ$ä±û4!ì143Ɣ 
 129 
 ¬Ŕ
0&Ĝ«ôÄ¬Ɖ$ķµſ»Ğ6đůňĆƓ¬ŔôÄ¬Ɖ%2016ÏĠă¬ƉƉ^ ă
Ɖ6Ƅ$¬Ɖ8kmkĖ"ķµſ»Ğ6ÿƓ$£Ű*%aŸ"7AQYF8¼
«Ɣ¬Ŕ¬ƉôÄ6ħ3¬Ɖ%ķµſ»ĞđůĬĖ.$¸Ɣ2016ÏĠă
¬ƉăƉ^Ɖ% 12km ļÒ$ėŸ"ķµſ»Ğ6ÿ3-ƓƉĚôÄ%¬ŔƊ*ôÄ
¶o6ħ30!æġƉĚôÄŏãĹ¤43Ɣ`öƓĜ«ôÄ¬Ɖ%
2003ÏÀ®İŸ$¬Ɖ6Ƅ$¬Ɖ8kmkė"ķµſ»Ğ6ÿƓ4"m7A
QYF8. 5-10km ļÒ$ƌ¯"Ɔe3Ɣķµſ»Ğ$oŌ.¬Ŕ¬ƉôÄ$ÿğ"ØƋ
6d	ŏãō	143Ɣ 
 
ŀ4Ŀ 
ŀ4Ŀ%Ɠ2016ÏƐİeŸ$¬Ɖ6ÂŪ"ƓÑÊ¯$ÕƉŜęŠŽ$N8EF8]<"0
í¾43ÕƉħæ¯ƑStrong Motion Generation AreaƕSMGAƒ1ċæ43ģãƉĚUGZ$
ċń6Ť+ƔƉĚôÄUGZ$ċń%ŇƎĬ<Y_]Ɓñē6Ĩ¿÷4Ɠŝą"0kb$
æĆÞ14Ɣ 
 ƉĚôÄ62§,K-NET,
0&KiK-netƓŐĒqƉÒŜęĞƓƐ¹½ÌšŜęĞ$Ş9Ğ$Õ
ƉŜęĞ6ÂŪŝą6¿÷Ɣæ43<Y_]Ɓñ"% 2016Ï 10þ 21ù 12ü 12
$ƉŜęŠŽ2016Ï10þ21ù19ü20$sƉŜęŠŽ6tĨƔ 
 <YEI>_D"02SMGA6í¾ňĆƓķµſ»Ğ£Ű"38.6km2Ƒ5.4km7.2kmƒƓķµ
ſ»Ğ{"12.0km2Ƒ3.0km4.0kmƒ$2$SMGA6ŌƓŜęĞ$ÕƉŜęŠŽ6
ņÒőĥƔ*Ɠ41$ SMGA%c­Ŭ(2żÉ$(2ż$¹ƌ¯Ƒ7
AQYF8ƒĊ#Ââ3oŌ"í¾4Ɣ 
 í¾4âƃbż%SMGA1 14.3MPa, SMGA2 7.6MPa!2ƓðŹĬSMGA1
$âƃbż%Î­Ĭ!âƃbżƑ10.5MPaƒ02//¹yÞ14Ɣ*X9BC9S
%SMGA10.2ĻƓSMGA20.5Ļ!ƔX9BC9S%ÕƉgęèē[?M%SMGA
$ÍķµlïŴÒ1Ń4ƓX9BC9Swñ=0.3SMGA1%0.84ĻƓSMGA2
% 0.48ĻŃ4ƓSMGA2% ļÒ3ƓðŹĬ3 SMGA1% 0.25xļÒĵí¾
43Ɣka$0"ðŹĬ3SMGA1$âƃbż¹ƓX9BC9Sĵ
£Ā0.2-2.0ĻļÒ$¬Ɖħæ6Õ-Ř¦ō	143Ɣ 
 ¬ƉU_T]H SMGAŋƊĽ$Ɓw%ƓŶ$¬Ɖ1Þ14¥ËÔĊ#Ââ36
ĸťƔSMGA âƃbż.ėu¼ã6ĹøÙ$ŇƎÔ.Ċ#Ââ3ňĆÞ1
4Ɣ 
 
ŀ5Ŀ 
 ŀ 5Ŀ%ƓªīħM6ļÒ$ 5ƅ¬Đ¬Ɖ6ÂŪ"SMGA1ċæ43ģã
ƉĚUGZ$ċń6Ť+Ɣĵ£ĀÊ¯6¢-ÑÊ¯$ÕƉŜęŠŽ$N8EF8]<"02
SMGAċń43-Ɠ¬Ŕ¬ƉôÄ$ÿğ"03¬Ɖģã$ŷ6ûSMGA$ƉĚLX
T_C_Þ143ĀÛ43Ɣ*ƓăĶľí¾ SMGA ƉĚLXT_C_"j$ª
 130 
$ƅ¬Đ¬Ɖċń4ģãƉĚUGZ$ SMGAƉĚLXT_C_$ä±6	Ɠ¬Ŕ
0
&Ĝ«ôÄ¬Ɖ$ƉĚģã$ŷ6ţvƔ1"Þ14ƉĚLXT_C_6û	ģãƉ
ĚUGZ6ċńƓÝĄ4!¬Ŕ¬ƉôÄ$ÿğ6ōåÕƉ?RV[_?W]6¿
÷ƔŜęĔ×$ĥã1Þ14ƉĚLXT_C_$ºÖã6ĉŢƔŝą$ňĆƓkb$æ
ĆÞ14Ɣ 
 VFSAƑVery Fast Simulated Annealingƒ6ĨƓSMGA1ċæ43ģãƉĚUGZ6ċń
ňĆƓŜęĔ×ŜęâłAQ;HZ6ņÒőĥ3SMGA6í¾ƔƓƉĚ
ôÄű|$¢-ĥņÒpŜęĞ6ÿ3¬Ɖ3-ƓiÜņÒ$¡a6¨2Ɣ  
 2014ÏžŻİŸ$¬Ɖ/2016ÏĠă¬ƉƉ%ė5kmkĖ"7AQYF86ÿƓ
SMGA6ċńňĆƓĖŸ$7AQYF8ƌ¯"Ââ3SMGA%Þ14!Ɠ*%Þ14
.ĵ£ĀÊ¯$¬Ɖ"d	3Ád%~ƔĖŸƌ¯$7AQYF8%ĵ£ĀÊ¯$¬Ɖ
ħæ'$ÁdÃŏã3Ɣ 
 ċńģãƉĚUGZ$ƉĚLXT_C_"Ɠj$ª$ƅ¬Đ¬Ɖ"Âċń4
ģãƉĚUGZ$ƉĚLXT_C_6	òĦƓ¬Ŕ
0&Ĝ«ôÄ¬Ɖ$ƉĚģã$đů
6¿÷Ɣ¬ƉŚĎSMGAŋƊĽ$ŐÈįn"Ɠ}6Mo2/3¥ËÔ%¬ŔôÄ
¬ƉĜ«ôÄ¬Ɖ02ĢÃ-Ɠ ¬ƉŚĎ$²"Ń43SMGAŋƊĽ%¬Ŕô
Ä¬ƉĜ«ôÄ¬Ɖ02Ã!3}¡ř14Ɣ*ƓâƃbżSMGA$ŁvÚ$Ľ
Ŕĥ43ĵ£Ā[PZ.Ɠ¬ŔôÄ¬Ɖ$SMGAƊĽ"Ɓw¬ŔôÄ¬ƉĜ«ôÄ¬Ɖ
02¥ËÔ$ĢÃ!3-Ɠ ¬ƉŚĎ$²"Ń43ĵ£Ā[PZ%¬ŔôÄ¬Ɖ
$öĜ«ôÄ¬Ɖ02Ã!3}¡ř14Ɣ41$}¡%ŀ2ĿĹ¬Ŕ
0&Ĝ
«ôÄ¬Ɖ$¬Ɖģã$ŷòĬ3Ɣ 
 SMGA$âƃbżX9BC9Swñ$ėö¡$O\EH6ĸťňĆƓė"u15-
30MPaļÒ$y!2Ɠėu¼ã%ĸť!ƔX9BC9Swñ%ė5km6³ĩ
ĖŸƌ¯$ÐrÎ­0.3ƓėŸƌ¯$ÐrÎ­0.18!2ĖŸƌ¯2xļÒ$wñ!3
ĸťƓĖŸƌ¯$)X9BC9SžŃ43}¡ĸť. 
 ¬Ŕ
0&Ĝ«ôÄ¬Ɖ$ƉĚôÄLXT_C_$ŷ6ûģãƉĚUGZ6ċńƓŉ
ŞĬ<Y_]Ɓñē"03ÕƉ?RV[_?W]6¿÷ňĆƓĜ«ôÄ¬Ɖ$¬Ɖ¬Ŕ
ôÄ¬Ɖ$.$021.3-1.8xļÒÕ!3}¡ĸťƓŜę4¬Ŕ
0&Ĝ«ôÄ¬Ɖ$
¬Ɖģã6ÕƉ?RV[_?W]"02Ċ#ĥƔƓŜęŠŽř14¬Ŕ
&Ĝ«ôÄ¬Ɖ$ÇƑý¹2.0xļÒƒ/Ĝ«ôÄ¬Ɖ$ď4ôÄŲôÄ$ŭ£ĀÊ$ŷ!
 $hŪ%"ĥ
1ƓņÒ¡aiÜ$ĉşŧƍ3Ɣ 
 
kaƓăĶľ%Ɠª$ƅ¬Đ¬Ɖ6ÂŪ¬Ŕ¬ƉôÄ$ÿğ¬Ɖģã"d	3ØƋ
6êîƔ*Þ14¬Ɖģã$ŷ6Ŧú3-"ƓƉĚģãƑƉĚLXT_C_ƒ$ŷ
6¬Ŕ
0&Ĝ«ôÄ¬Ɖ"òĦ6ŒƔ$ňĆƓĵ£ĀÊ¯$¬ƉÕ"Ád3ĵ
£Ā[PZ/ SMGA ŋƊĽ¬Ŕ¬ƉôÄ$ÿğĪ!352Ɠĵ£Ā[PZ$ŷ6ōå
ÕƉ?RV[_?W]$ňĆƓÕƉŜęŠŽř14¬Ŕ
0&Ĝ«ôÄ¬Ɖ$¬Ɖģã$
 131 
ŷ6Ċ#ĥƔăĶľ%¬Ŕ¬ƉôÄ$ÿğ"03ĵ£ĀÊ¯$¬ƉģãƉĚģã$ģà
6*-
2Ɠ¬Ŕ¬ƉôÄ$ÿğ6ōå?JY:¬Ɖ$ÕƉgęŁ"Þ14æĆūĤ
36ĀÛ3Ɣ 
 132 
 
¸9z ÍÌJ\]\]Èj]¥©§Ëi~ÍyB/cs}fÍ[
sFE#Ît x¹# 0	ÎM¥©§Vh.À@~ÍgÃ¦¿~
ÍdD¥©?b# =^!\Z½Âw³#ÊÎM¥©§
ÃK«4FÍ¸#! [sFE#Î

¶x
¹ 0	Î 
 (¼)RTR£W¥©{`¯¥GYÍ[¥©®z!1S¾ ÄAk#J 
;Í¥©e\Zw­%*+)#[Î(O
¥)Ç§]|±¥©{3<3qGY 2016 mÌJ¤2ÁRÉ1S¾ ÄAk#;
ÊÎ(O¥)ª|±¥©{ÃHGYK-NETKiK-net&$)Xlu
(-'#;ÊÎ()\h¬L¥©{¢Í¥©z#¡²,º¸!6#
ÊÍ[sFµ#ÊÎÌJ\]j]ÁQj]§RPWj]¥©_]Í¥
©9z [E#ÊÎt x¹ 0	Î¥©Í(O¥)Ç§]
|±¥©{ F-net»n>Æ"!ÉvU#:Î(O¥)Ç§]|±¥©
>Æ,;!K-NETKiK-netpÉ´¶Å#:Î2016mÌJ¤2ÁR
ÉCÉ,8É°7Éo´pÉ´¶ÅÌJ¤nJ #;Ê
Î.ÁN9zÍGMT[Wessel and Smith, 1991]#:Î

¶x¹ 
0	Î 
 rÍGY·¨]#aÍI5¢x¹ 0	Î 
 

Wessel, P. and Smith, W. (1991) : Free software helps map and display data, Amer. Geophys. U., 
Vol. 72, p. 441. 
 133 
0_ 
 
B 3A)/F	I,45K=>6HE;JOK=&!'$&
E;5
)/F	I,4D:M0"%M07+OK=>6<G
29
P*(-.K)/F	I,47+
"%M0D:M0P
OLC %#&
83?1M0ONC7+
"%M0@. 

 
>e7QW]8c>:9Q5]*8c
&$$)4S !$#%	)4S
 
 
	>BNQ.Y8c          
>R;QWCK8c
# ! &$)4S# ! &$)4S

 
>VP6=8c >VP6=8c
# ! &$)4S!"&)4S
 134 
 
>BNQ.YK8c         >BNQ.YK8c
!$)4S@a-UT)4S
 
>BNQ.YK8c         >BNQ.YK8c
!"&)4S'!#$)4S
 
><A:92b8c         >`^Q5]*8c
# ! &$)4SG1+(
)4S

>d;QF]*8c
JX?)4S
 135 
 
>R=QL\,8cH/+(	)4S
 
>R=QL\,8c@a+()4S
 
>R=QL\,8c $	)4S
 
>IDQ5]*8c         >MZ=0[*8c
H/+(	)4SH/+(
)4S

 136 
 
	>`^Q5]*8c         >e7Q.]*8c
JX?	)4S%!$)4S
 
>OE8c3c         >OE8c3c
# ! &$)4S%!$)4S

>OE8c# ! &$)4S

>OE8c%!$)4S
